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FIX. ESdARGS : - LL c w2 can,  we'd l i k e  L O  ge t  s t a rzed .  We have, 

whet we hope, i s  not  rile ;onzest agenda bc t  r.evert'neless, we would l i k e  - 

t o  get  s ~ a r t e d  on i t  and nuve along a s  r a p i d l y  a s  ?oss lk l e ,  because of 

A, ,..z ._ l;;.?o;-tance of what i t  i s .  We e g a i n  hzve v i s i t o r s  hc re  to2ay t h a t  

Lor ~ 1 1  of us kaow, so  I would l i k e  t o  t a k e  t i n e  out :or the  l i r s t  cou?le 

of minutes j u s t  f o r  a few introductions. 

(At t h i s  t ime,  X r .  Edwards introduced t h e  n e d e r s  of t h e  

P ~ n e ;  and va r ious  people i n  thc  audience.) 

We're s h o r t  c i r c u i t i n g  our l i t t l e  i n t roduc to ry  procedure 

t h i s  rLornLng, w e  u s u a l l y  g ive  t h e  Panel t h e  oppor tuni ty  t o  a rgns  ~ r . o ~ g s t  

themselves as  t o  who i s  going t o  be t h e  Chairrnax, but we have asked 

S ~ a a l e y  D. Wilson t o  volunteer  and I  hi& he has been volunteered ar.d 

without  f u r t h e r  ado, I'll t u r n  t h i s  meeting over t o  you, Scanley. 

DX. M.41CEY: J u t  because h e ' s  Cha i rmn  he isn't going t o  t e l l  

us what t o  do. 

(Laughter. ) 

CHAIILw WILSON: S h a l l  we proceed wi th  t h e  zgenda? 

I t e m  I t h e n  I s  t h e  Spring and Well Inventory--who i s  going t o  

p resen t  t h a t ?  

a. JO:-L?TSOM : I ' m  Diclc Johnson of t h e  AEC/lVO3 cnd I >.o?s zo  

~ k e  zhLs very  brief--:his Ls j u s t  t o  i ~ o n  ou t  a cew t t i n ~ s  t1:c: wzxe 

no: c o a ? l c t e l y  c l e a r  o r  c o r q l c t e  a s  of t h e  l a s t  xce:ing on h ? r i l  1l:h. 2 2  

S?ring and Well 1nve~:ory Ls one of tkose  i t e m  t h a t  i s  s z i i i  no: cor.?lc=ed, 



'21x2 
a POCR 

1-69 , 

it  i s  r-inety ?ercen: coxple te .  & c a m e  of t h e  snowpack, i t  has not besn 

a b l e  t o  be c o c ? i e t e ~ ,  we hop? t k e  USGS o f f l c e s  w i l i  be a h l e  t o  complete 

rhLs  a f z e r  Xay 15rh  whe2  hey hope char  Lhz snow-$zck w i l i  be melted 

such Chzt t hey  can begin t h i s  LriveL:ory. T h e y ' l l  do so a t  t h e  bes t  

04 th2 l - i  c 3 l l i t y  z t  t;-~zt t ime,  obvions ly ,  i f  t h e  snowpacl; does not  mel t ,  

=key cannot con?le te  t h i s  buc i t  i s  ~ n l y  a  docczentary e f f o r t  t o  do so  

- 
in t he se  a r eas .  ir has no e f f e c t  on t h e  s a f e t y  of :he shot  per  se .  

We Lave i d e n t i f i e d  i;l more d e t a i l  t h e  rock f a l l  a r eas  and 

the  T e s t  3hnager has arranged t o  t a k e  c a r e  05 t h i s  by sone ope ra t iona l  

proce iczes .  

23. PLXZY : Wha: i s  he going t o  do, hold ther. up? 

ZL. SCYXSON: Ke's going t o  hold them up--he w i l l  have some 

people ou t  t h e r e  c o n t r o l l i n g  t r a f f i c .  

I d o n ' t  th ink- -unless  t h e r e  a r e  any ques t ions  t h a t  t h e r e  i s  

any need :o s ay  anymore  bout t h a t  s u b j e c t .  They were i d e n t i f i s d  gene ra l ly  

be fo re  and we have j u s t  been a  l i t t l e  =ore s p e c u l a t i v e  and know t h e  

hazard  e x i s e s .  

S t r u c t u r a l  b rac ing  recommendations have been i d e n t i f i e d  by 

t k e  Blume people.  Th i s  i s  s o l e l y  wi th in ,  what would i t  be about s i x  

m i l e s ,  Lioyd? 

EX. L39: 10  k i lome te r s .  

NEZ. JOTATSON : Wlthin about  s i x  n i l e s  i s  t h e  only b rac i cg  t h a t  

has  been recom~ended which mainly c o n s i s t s  of e i t h e r  t h e  removing of 

chirr=eys axd r e p l a c i n g  br rck  chimneys wi th  metal  f l u e s  o r  some o t h e r  

t rezcment  f o r  chimneys. Unless you have s0rr.e d i scuss ion  you would IL<e 

t o  have on t h i s  s u b j e c t ,  I th i*  I 'll l e a v e  t h a t  b - i c f l y  s i x e  i t ' s  j u s t  

a r e f i n e n c n t  of what was presented  l z s t  t ime and we a r e  i d z n t i f y i a g  sone 



., s p e c i f i c  locations c t  t h i s  t i n e .  

One t;-,ing t h a t  i s  no t  on t!~e agenda today  t h a t  I would l i k e  

t o  5 r i . r ~ ~  u? and c h a t  i s  t h c r  we, i n  p r e s e n t i n g  t h e  ground motion 

2redLctLcn l a s t  t ime ,  were e s sux ing  t h a t  R i l l e ,  GrzxZ Val ley ,  and :he 

Ere2 around t h e  coy-?.unity 02 R c l i s o n  would res?ond a s  a  hara rock  s t a t i o n  

l o c e t i o n .  ThFs was j u s t  based o n  incom?le te  i i l f o - m t l o n .  We had no 

r e z s o n  t o  b c i i e v e  di : ferent  a t  t h a t  Cine bu t  we 2 e i t  t h a t  i t  was q u i r e  

wc.;rhw'nilc t o  go o u t  and do some geophys ica l  work and refraccio;. work 

t o  i ~ t c r n i n e  t h s  com?ression of  v e l o c i r y  o f  t h e  ucde r ly ing  n e d i ~ x  i n  

o r d e r  co  bc e s s u r e d  t h a t  we knew whether o r  no t  any s a g l i f l c a t l o n  of rhe  

ground notion n i g h t  occur .  Th i s  work has  been c o r q l e t e d  c t  n o s t  of t h e  

:oca;Lons and we now b e l i e v e  t h a t ,  i n  f a c c ,  t h e r e  would be soxe anp lF f i ca tLon  

of t h e  groxnd motion i n  c e r t a i n  f r e q u e n c i e s .  These f r e q u e n c i e s  a c  R i f l e ,  

Grand Va l l ey ,  and R u l i s o n  a r e a  happen t o  be a t  t h e  f requency  of  most o f  

t h e  07 -e - s~o ry  s t r u c t u r e s  around t h e r e  and consequent ly ,  it i s  nece s sa ry  

t o  i n c r e a s e  our  s t a t emen t  of Lamage from t h e  .$i30,000 we c u r r e n t l y  have 

I n  che ze2or: u?ward of  $300,000. 

- 7 

,i you Lave any q x e s t i o n s - - i f  n o t ,  I ' ll j u s t  l e a v e  it a t  t h a t .  

Cxl.EXiNAN WZSON: Do any  of t h e  Board have any q u e s t i o n s ?  (No res?onse . '  

Ii. JOmSGN : I'm th rough  s i r .  

C:%.LR?LW WILSON: Thank you v e r y  much. Are t h e r e  any coiiments 

anyone wznts t o  make on  t h i s  p a r t i c u l a r  s u b j e c t ?  

EX. :<4XEY : Would you a s k  i f  any of t h e  P r e s s  is h2r2? 

C ILi. IXQ4,Y W IL S 0 N : No. 

EX. y - i ~ y :  T h i s  i s  n o t  a  c l a s s i f i e d  meet ing.  

>Z . E L\?-:.XES : m ~ b - 2  q u e s t i o n  has  been  asked i f  c e  have t h e  "ess 

h e r e ,  I s a i d  no azd I t h i n k  t h s t  i s  c o r r e c t .  1 sew Dave MLller v a l k  52, 
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i s  he here?  

>z. y - 2 ~ ~ :  I ' m  righ: >ere .  

m. EC;.J.?lRDS : I s  t h a t  a  c o r r e c t  s ta tement?  

pA. > : ~ ~ - d x  : None of t h e  Press  have contacted me t o  cose,  so 

I d o n ' t  b e l l e v z - - 1 s t ' ~  ask. 

PXe ZFL>.RDS: This  was intended t o  ke a n  in-house working 

neer ing ,  i t  has t o  r e r a i n  u n c l a s s i f i e d  because of t he  non-Q c l ea red  

pzz2ic ipants  because a l l  peopie e i t h e r  a r e  o r  a r e n ' t  p o t e n t i a l  

pa~;icL?z::s of rhe RUiISOX event .  

- - 
C:iS;?dLkN WILS\3S: LT t h e r e  i s  no f u r t h e r  d i scuss ion ,  w e ' l l  move 

onto  t h e  next  i tem then. 

?Xe SlL-21: I'll m k e  t h e  in t roduc t ions  f o r  our presen:ation. 

Our f i r .  has bzsn r e spons ib le  :or t'ne s t r u c z u r a l  invectozy i n  the  a r e a ,  

p z e d L c ~ i o n  02 s t r x c r c r a l  response and d ~ m a g e ,  hazard eva lua t ion  f o r  su r face  

e c r t h  s t r a c t u r e s  ecd d i s c u s s i o n  of t h e  s a f e t y  measures i n  ch is .  bk. 

Conwcll nas been i n  charge of t h e  z rea  Inventory,  he ' s  going t o  ciLscuss 

hFs work i n  zhe f i e l d ,  h i s  pre l iminary  eva lua t ion  of che su r face  e a r t h  

s t r u c t u r e s  and hazards and i d e n t i f i c a t i o n  of Harvey Gap Dam aad the  

potzx:ial hazards and t h e  reason then  t h a t  '&rvey Gap Dam rece ives  a  

s p e c i a l  s tudy.  We w i l l  t h e n  t u r n  t h e  meeting over t o  Doctor Seed f o r  

d i s c u s s i o n  of t h e  a n a l y s i s  t h a t  he and Doctor Sherard and YE. Johnson have 

Laea  involved i n  f o r  Harvey Gap Daa. Fol lowing thz:, t h e  Blume people w i l l  

be ?re?ared t o  d i s c u s s  recomiiendations f o r  some prevent ive  measLres, those 

t h s t  a r e n ' t  covered by Doctor ' s  Seed and Sherard i n  t h e i r  d i scuss ions .  

The p r i n c i p l e s  t h a t  a r e  represented  by John Blume hssocia:ss 

a r e  Lloyd Lee, who i s  r e spons ib le  f o r  s:ruccural bas in  eva1ua:ion-- 

s z r u c t u r a l  surveys.  Fred Coxwell i s  a n  engineering geo log i s t  by pzofessis:- 



r155 
POCR 

5-1-69 

s o  h i s  f i e l d  i s  i n  engineer ing  geology. With t h a t ,  I ' ll t u r n  i t  

over t o  ?red t o  d i scuss  t h e  work he d i d  i n  t h e  f i e l d  and i a z n t i f i c a t i o x  

of Xarvey Gap 323. 

3X.  COhTELL: P a r t  02 t h e  inventory  Fnvoived the  L ie f i t i f i ce t ion  

of :he p o t z s t i a l  e a r t h  haza rds - lo r  f u t u r e  evaiuaizion. Psr: 02 chese 

r e s u l t s  were presented a: t h e  l a s t  neerLng, 2nd t h i s  i s  namely e  

- con t inua t lo2  of some of t h e  rh ings  we uncovered a t  t h a t  c ine .  ~n  

a d d i ~ i o n ,  t o  a  few new p o t e n t i a l  problems and I ex2hasize t h e  p o ~ e n ~ i a i  

aspec t  because t h e  eva lua t ion  t h a t  went along with t h e s e  has not been 

compl?tei.  There a r e  w i t h i n  25 o r  30 k i lometers  of ground zero e whole 

hos t  of dams, r e s e r v o i r s ,  l a k e s  and s tock  watering ponds very few of 

which a r e  over  4,000 acr2  f e e t .  Severa l  of which a r e  new such a s  Vega 

and R i f l e  Gap Dam which a r e  f a i r l y  new--Bureau 02 Reclnmation Dais,  

we l l  designed and cons t ruc ted  under nade ra t e  means. One of t hese  dams 

we f l r s z  came ac ross  Gas Xarvey Gap' Dam. It was known t o  be an  earzh-  

z i i l e d  dan, i t  was a l s o  covered wi th  snow t o  q u i t e  a g r e a t  e x t e a t  and has 

a very  s m l l  sp i l lway  and p ip ing  was noted behind one of t h e  wal l s  of t h e  

sp i l lway- - i t  wasn't  severe.  The dam i t s e l f  had appearances of beiag i n  

g e n e r a l l y  poor d i s r e p a i r .  It was a l s o  f u l l - - t h e  time we f i r s t  saw i t ,  i t  

was w i t h i n  about  one-foot of s p i l l i n g ,  then  i t  appeared i f  i t  d i d  s p i l l ,  

t h e  sp i l lway  cou ldn ' t  handle any s o r t  of sustain flow. Th i s  i s  i n  Yzrc'n. 

CHAIRLWN WILSON : Would you desc r ibe  what you mean by p ip ing ,  

what you saw a s  p ip ing?  

MR. COX'kELL: One wa l l  of t h e  sp i l lway  had, a t  t h a t  t ime, a  

gap between t h i s  conc re t e  t h a t  had been caked out  and q u i t e  a h o l e  i n  

behind i t  t h a t  t a d  a?peared t o  have been s l u i c e d - - i t  couid have been an 



enlarged  rodent  hole  o r  sonctking l i k e  char: o r  i t  could have Seen a s  a  

resui:  of t h e  seepage out of t he  spi l lway i t s e l f .  

31. TIIO?PSOX : Par t02  me, i s n ' t  c h i s  an  o ld  dam--because hzven' t  

yau mentioned t h i s  before? 

m. CZ:B+ELL: Yes, i t  i s  bccause r:-.Ls dan wrs o r i g i n a l l y  b u i l t ,  

I belLeve Ln t h e  e a r l y  iSSO's, i c  f a i i c d  t h e  f i r s t  ;Ir.e i a  1 8 9 5 ,  w 2 s  

--,, , , co - s~ ruc ted  abouz 1909 and has had some rnodificatLons s ince  which I 

t5,i~i.k i3octor Sherzrd and Seed can  amplify on. 

Zecziuse ~f i t s  genera l  appezrance, i t  had a l l  the  e a r m r k s  

02 2 poss ib i e  problem, we r a n  from pre l iminary  a n a l y s i s  on f a c t s  of 

sa fecy  based on assumed p r o p e r t i e s  on ;he ma te r i a l  i t s e l f .  I c s  f a c t o r  

of s a f e ~ y  was s l i g h z l y  over u n i t y  based on t h e s e  assumed p rope r t i e s  and 

it w;s d e f i n i t e l y  somezhing t h a t  should be looked inco and i r  was a t  

about c h i s  poin t  we tu rned  t h e  evaluation over t o  Doctors Seed and 

Sherard.  

3R. KhXEY: Excuse me, i t  had been e s ~ a b l l s h e d  what t he  s i z e  of 

=he O U ~ ~ U L  IS, through t h e  drz inage  pipe? 

a. COh?..LL: Yes i t  has. 

DR. YAXEY: What i s  i t ?  

XI. LEE: Two foo t .  

GR. Y i Y :  Any p ip ing  around the  d r a i n  pipe? 

P3. LEE: The only t cb ing  we could see  i n  t h a t  rock-- 

EX, > W Y :  Any piping around t h e r e ?  

>R. LEE : Haven' L not iced  any there. 

GR. K.-XP: That  h a s n ' t  been examined? 

DR. SEED: There i s  no i n d i c a t i o a  of t roub le  down the re .  
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:a. COL2ELL: I n  con junc t ion  w i t h  t h e  o u t l e t  works a t  t h i s  

po in t ,  we talicc t o  t h e  3urezu of Rec laca t ion  people out  a t  t he  

Grand JunczLon o f f  i c e  and they  have taken  under theLr j u r i s d i c t i o n  q u i t e  

a number of t h e s e  o l d  daxs i n  devclopLng some of che bureau p ro j ec t s - -  

seepage arouLd t h e  o u z l e t  work s e e m  t o  be a p r e t t y  coinnon th ing  i n  :he 

o lde r  dams. A l o t  of t h e s e  o u t l e t  works were wood s t a v e  pipe buried L n  

f i l l  s t a t i o n s  :hat weren ' t  t o o  we l l  compaczed t o  s t a r c  wi th  2nd soine of 

t;i.ese a r e  seeping now and have been f o r  a n u h e r  of years .  They s r e  

watcF.ing s l o t  of them very c l o s e  where rhe  seepage i s  not i n  i s r g e  

axour-zs i n  t h e  a r e a  of 1 0  cubic  f e e t  f o r  t he  worse one and i t  do2s rAot 

seem t o  c h a n g e , i t ' s  very s t eady .  



JAT2B1 DR. TEOY2SON: That  sounds l i k e  q u i t e  a  b i t  of w ~ t e r  t o  
RSPC' 
5 / i / 6 9  me. 

DR. PIMEY: Te2 cuSic f e e t  per  second--1eke ac re s .  

i.zR. C ChWLL : Well, t h i s  i s  no t  a l l  combined, t h i s  i s  what 

t h e y ' r e  p ick ing  up ar: t h e  t o e  of t h e  6.m. P:os': of t h e  d m s  t h a t  

were b u i l  t-- 

;a. CGhWL: No, t h e s e  a r e  o l d e r  dams i n  t h e  a rea .  There 

2 r e  q u i t e  a  few dams b u i l t  around t h e  t u r n  of :he cencury dur ing  

t h e  depress ion ,  none of which received t h e  b e n e f i t  of t h e  engineerii.g 

f i e l d  oz even very much i n  t h e  way of design.  Other z rob lens  we h ~ v e  

ruq into i n  zhe a r e a  i s  t h e  g e c e r a l  s a t u s a t e d  cond i t i on  of t h e  s lopes .  

A t  t h i s  rime of t h e  yea r  t hey  have had above no raa l  r a i n z a l l  and a l s o  

?~ec i iL t2 . t i on ,  t h e  snow pack con ta ins  a  l i t t l e  b e t t e r  Lhan 200 percent ,  

i r s  norr.al amount of m ~ i s t u r e ,  i t  i s  extremely wet snow. Th i s  i s  

Leading t o  a  resumption of r o c k f a l l s ,  l a n d s l i d e s  i n  and around t h e  

r a i l r o a d s ,  highways and cana l s .  Th i s  i s  a  chronic  problem i n  t h e  

a r a a  and i t  i s  aggrevated by wet y e a r s  acd t h i s  happens t o  be  p a r t  

of t h e  busy season  f o r  t h i s  s o r t  of thing.  During t h e  course  of t h e  

i n v e s t i g a t i o n  t h e r e  were two sub - rock fa l l s  on I n t e r s t a t e  Kighvay 80 

which c r o s s e s  t h e  main a r e a  and one l a r g e  one which d id  no t  i n t e r f e r  

wi rh  t h e  Denver and Rio Grande bu t  they rerrioved i t  a s  a  precaut ionary  

measure. I n  a d d i t i o n ,  t h e  Bureau of Reclana t ion  people,on both of 

t h e  Cobra and S i l t  P r o j e c t s ,  put  i n  t h e i r  f eede r  system which i s  

ou t  of :he Vega r e s e r v o i r ,  which was c o q l e t e d  a j o u t  1960, 2nd i n  mzny 

a r e a s  c r o s s e s  s i l t e d  2nd s i l t  materLals ,  na?.y of which zre g l a c i e r  

d e p o s i t s .  These have a tendancy t o  both slow and s loop  and s l i d e .  



J..&T?B2 The c a n a l s  have had repea ted  f a i l u r e s  i n  t h e  p a s t  two yea r s  of 
X S P ~  
5/1/69 o p e r a t i o n  and t h e y ' r e  expeczing a  bad season t h i s  yea r  from t h i s .  

They have i d e n t i f i e d  f o r  me s e v e r a l  Zhousand f e e t  of both cana l  

l i n e s  2;li gun s t o p  f eede r  l i n e s  f o r  t h e  Moiina P o w ~ r  3 i s n t  t h a t  a r e  

c u r r e n t l y  s ezu ra t ed  az,d sGne 04 which s r e  c u r r e n t l y  a:luvim. The 

wss t e  way works f o r  ;he Vegas Reservoi r  Cansl s y s t e a  i s  a l s o  s l i g h t e d .  

The l i s t i n g  has a l r eady  bezn t sken  once snd repleced.  The s t i l l i c g  

bas in  on t h e  Molina gun s t o p  c o l l e c t i o n  works which cones out  of 

thLs s e r i e s  of s z a l l  lams-- these o ld  s n a i l  dans f a i l e d  l a s t  year  
. . 

i n  :his t ype  of an operz t ion .  Thsy e r e  a n t i c i p a t i n g  a  g r e z t  d s a l  

of c 2 e r a t i c n s l  d i f f i c u l t y  w i th  t h i s  whole network of cana ls .  

DR. K4XEY: How f a r  i s  t h i s  network? 

2 3 .  COLWELL : I n  t h e  neighborhood of 20 t o  30 k i l o n e t e r s .  

It i s  t o  t h e  south  of t h e  ground zero ,  c l o s e s t  p o i n t  w i t h i n  20 

k i l o a e t e r s  and ex tecds  on ou t  t o  30. 

77 
UA,  MAXEX: Apparent ly a  l o t  of t h i s  s i l t  i s  i n  a  quick 

ccclL:Lon r i ~ h :  now? 

2 2 ,  COX-ELL: Yes, i t  i s ,  t h a t  i s  b a s i c a l l y  t h e  observa t ion  

of t h e  3ureau  F i e l d  Engineer  who has abour 10 o r  12 y e a r s  on t h e  

p r o j e c t  and e v i d e n t l y  had a l o t  of p r a c t i c a l  exper ience  t r y i n g  t o  

kee? t h e s e  open, i n  . f a c t  i t ' s  h i s  c h i e f  headache t o  t r y  t o  keep 

t h e s e  t h i n g s  going. He t e l l s  me t h a t  s i n c e  h e ' s  been on t h e  job 

whLch i s  some 12  y e a r s ,  t h i s  i s  t h e  wors t  cond i t i on  f o r  s a t u r z t i o n  

t h a t  h e  eve r  seen  and t h e  e a r l i e s t  i n  t h e  season. I c s  been work 

back t ! ~ s r e  and they  had unprecedented thaw i n  t h e  sense  :hat L t  

s e t  cn very f a s t  r a c h e r  t hcn  slowly and then  stopped. The one r e s e r v o i r  

a t  10,OC3 f o o t  l e v e l  r a i s e d  t o  an  inch  and t h e  next  24 hours it ca7.e LP 



J .A2 2.9 3 13 inches.  It i s  not  a 12rge r e s e r v o i r  5 u t  i t  c e r t a i n l y  i n d i c a t e s  
'ISPC 
5 /1 /69  t h e  ir.?act of  t>Ls warriLng trexi! on t h i s  a rea .  

DR. T!IO?.2 S 2::' : 20 you have a msp t h a t  you could poin t  out-- 

. . c n l s  i s  something t h z t  wasn ' t  Srought  c? t k e  l a s t  t i xo .  

- 
A,,:. ~ 3 h ~ . ? r ~ 3  : I b e l r e v e  t h i s  oze r i g h t  up here-- the sho t  i s  

z j o u t  h e r e  (i;ldLcating), Vesa Dcr.1 would be h e r e  ( i r .c lcat ing) ,  

Grrna Xesa h e r e  ( i n d i c a ~ l r - g ) ,  and MolFza Power P l a t  i s  rLg5t h e r e  

( ind iczc lng ) .  This  Xolinz Power P l e n t  r ece ives  water  which i s  c o l l e c t e l  

by a s e r l e s  of p i r e l i n e s  i n  aboilt 22 r e s e r v o i r s  soxe of .t.~hlch were 

2or~al :y l skes .  They have j u s t  b e ~ n  r z i s e d  a few feet--over  3G t o  

LO Zcet. 1:'s 'arought down t h e  h i l l  a c r o s s  t h e s e  inne rbedded  g r a v e l s ,  

sF i2 ,  ~ n c l  i n  some casesbou lde ry  conglomerate der ived  from l ava  flow 

i a t o  t h e  a rea- - in  some cases  ac ross  t h e  lava .  For a l l  ? a r t i c u l a r  

?uz?oses vzry h igh  f l a t  l i n e s .  Th i s  s e c t i o n  of t h i s  l i n e  c r o s s e s  

the s i l t y  a r e a s  which appears  t o  inner-bedded these  g l a c i a l  d e p o s i t s  i i i t  

but a l s o  s i l t  l a y e r s  i;l t h e  Wasatch formztion. That appears t o  be  

rhe problen: wl th  t h i s  c o l l e c t i o i l  work cones ac ross  t o  the  ?iolina Power 

2iacC aad a l s o  where t h e  csi ial  o u t l e t  and s e c t i o n s  f r o 3  the  Vzga 

Reservoi r  which b r i n g s  water  t o  these  mesa a r e a s  i n  he re  ( ind ica t ing )  

f o r  i r r i g a t i o n  purposes. The sate n e t e r i a l  a r e  a f f s c t i n g  t h e  per -  

f o r ~ ~ c e  of both t h i s  c o l l e c t i o n  system--pipel ine co l l ec t ionsys t em 

DR. TEOKPSON: --well ,  who ope ra t e s  t h i s  power system? 

XR. C~LWELL : The power system i s  operated by t h e  Bureau. 

The c a x l  works a r e  opera ted  by a conservancy of t he  l o c a i  peopie z2d 

:he I c z s  srs  c n l e r  t h e  j u r i s d i x t i o n  of ?he 3ureau a-L  che Bureau has 

opers2ion ETLL maintenance r e s p o n s l b l l i t y .  



23. Y M Z :  Is t h e r e  a  Bcreau can  h e r e  Ross? 

2X. :<ILlTMLLY : George Rouse wzs expec:ed. 

FB. J0:Zx:SOS: H s  i s  due he re  a t  10:30. 

-7 

2 3 .  I<ILT~,YLAA~ : ye i s  iio: >e re  ye t .  

- 7 - YAXZL: i s  r h e r e  soze reason t o  b r i n g  c h i s  i n  before  

we C111i zbout  t h e  Barvey Gap Dam, Ls t h i s  t h e  t ime t o  ask  d e t a i i e d  

ques;io:s &bout t h i s  problem? 

213. THOKPSON: I d o n ' t  even r e c z l l  t h i s  being mentioned 

l a s c  time. 

DR. I'AYFL: - No, t h i s  was no: brought up l z s t  time. I have 

sox concern t h a c  we were primed f o r  something e l s e  b u t  I s e e  some 

ques t ions  t h a t  need Co b e  asked here.  

K2. CONELL: I d i d  n o t  come a c r o s s  t h i s  p a r t i c u l a r  s i t u a t i o n  

unEL1 i ~ s t  week. 

NR. ?.LAXEX : Is  t h i s  a  good sequence, i s  a l l  I ' m  asking. 

2 . 3 .  K;hrNAE"L41Y : I n  view of t h e  f a c t  t h a t  we d o n ' t  have a  Bureau 

r e s r e s e n t a t i v e  he re ,  I would sugges t  t h a t  we s o r t  of t r a i n  t h e  t rend  

down co r h e  Harvey Gap then  you can r a i s e  t h a t .  

CEAIWAY WILSON: Right ,  I th ink  t h a t  i s  a  good idea. 

DIi. M.Ad,XEY : I d o n ' t  t h i n k  we should f o r g e t  t h i s .  

DX. TSO>PSOK: IC sounds l i k e  a  r a t h e r  complicated arrangement 

a  number of  dams and c o n d u i t s  and s l u i c e s  and pens t a lks  and s i l t .  

DR, MAXEY: Could someone review former ear thquake exper ience  

w i t h  this problem?--not now b u t  sometime today. 

13. CO?\WELL: Yes, I can  handle t h a t .  

One of t h e  ? rob lens  we have looked a t ,  h e r e  aga in  t h i s  i s  

n o t  a ?ro51em, we thought  c h a t  i t  might >e--would be  t h e  t a i l i n g s  ?ones 



.TA4T3S a t  t h e  Union Carb ide  P l a n t  a t  R i f l e .  Th i s  i s  a  uranium o r e  
RS2C 
5/1/69 2rocess ing  p l a n t  and tb-eir  n i l1  pulp i s  c a r r i e d  out  of t h e  p l a n t  

and stacked u? s o r t  of Lehind d i k e s .  P a r t  of  t h e  x a t e r i a l  i s  

g e n e r z l l y  s i l t  d i k e s  which c a r r i e d  ou t ,  ?x.?ed out  i n  a  f l u l d .  They 

hzd b c i i t  ou t  f r c n  r!~e pla2t--:hey hzve buil:  :his t h i ~ g  out  f r o s  

;;;ie p i22 t  i n  50 f o o t  i;,crez.e;.~s above t 5 e  gcr.era1 l e v e l  of t h e  ground 

by a s e r i e s  of d ikes .  The 2025 e s t ends  t:lese Lhings o u t  ac ros s  

t5.e g r a v e l  bed t o  withLn zbout  7 L O  900 f e e t  of che Colorado Kiver. 

- r.z;cs ~f  L t  ;re a  p i l e  of  wa te r  sature:ed n a z e r i a l .  

CI-LbA13L*.X TdIL S OX : b5.1at i s  t h e  naximcrn depth  of t h s t ?  

l.3. C OxT~'ELL : The p a r t  t h a t  seems t o  b e  satux-ated r i g h t  now 

i s  about  20 f e e t ,  b u t  t h e  o l d e r  p o r t i o n  which has  i t s  f e e t  we:, s o  

t o  s ? e ~ k ,  i s  about  50 f e e t .  

DR. :'AXEX: Caa you show us any p i c t u r e s ?  

>LR. CO:iVELL: I d o  have ske t ches  end I do have some e x t r a  

photogza2:ls here .  There a r e  c c 2 i e s  i f  you c a r e  t o  s e e  them. 

32. l.%XEY: Again, should we seg rega t e  t h l s  from t h e  Barvey Gzp 

p rob l ez?  

C'L~.II'LW IJILS OX : Yeah, I t h i n k -  we ' r e  g e t t i n g  a  l i t t l e  d isorganlzed .  

PIX. COYTELL: Well, i t  was my purpose t o  p r e s e n t  t h e  gene ra l  

hazard  p i c t u r e  he re .  I b e l i e v e  D r .  Sherard and Dr. Seed have 

 evaluate^ t h e  Harvey Gap--the dam i t s e l f  and I a l s o  have in format ion  t o  

p r e s e n t  a t  t h e  p rope r  t ine  on ocher  measures. 

CE:IImqAT KLLSON: Yes, i s  someone going t o  e v a l u a t e  t h e  hazard 

h e r e  and g i v e  us t h e i r  op in ion  of  i t  o r  what? 

Pa, COXLELL : T h i s  s i t u z t i o n  h a s  not been evaluated.  T h i s  i s  

an i n v e ~ t o r y  of t h e  p o t e n t i a l  hazards  h e r e - - t h i s  i s  one of  t h e  o t h e r s  



JAT286 t h a t  we kavs  encocn te red .  
2SFC 
5/1 /69  32. PZX<32: Xr. Cha i rnzn ,  could 172 have t h e  rr-aterial t h a t  

we were  ?rimed f o r  f i r s t  er;d g e t  t h a t  o f f  our  mind and t hen  go i s t o  

t k i s  pew r r . a te r iz l3  

C'L4IXCG.X K i i S  OX : L e t s  s e z ,  how r.zr.y h a z a r d s  & r e  t h e r z  t h a t  

w e ' r e  go i zg  t o  look a=? We're  zo i ag  t o  l-.rve T y -  --c-rvey Gz?, and we ' r e  

g o i ~ ~ g  K O  have something n c r e  os tt? condui2 syst2n an2 t h e  c o l l e c t i o a  

system, and t h e  p i ? e s  and s l . u i c e s z n d  \ ; refre  going t o  kave sornething 

- .- - ...,-; on t h i s - - o r  i s  t h l s  a l l  t he re  I s ?  

m PLR. C x\<T2LL : -his i s  a l l  excep t  ?ho tographs  and I do have 

so-e n o r e  dc:a on t h e  r o c k f a l l s  and l e c l s i i < e s  t h a t  a r e  a f i e c t i n g  

t k s  r s L l r o s d s  zcd hizhways. 

CI-TAIEIA.N L.TL SON : Yes ,  t h e s e  z r e  t k e  f o u r  or f i v e  a r e a s  t h a t  

we w i l l  have t o  t a k e  a d e t a i l e d  look a t .  

DX" SXZ?WU: iiow abou t  Vega Dam, i s  t h a t  f u l l  by t h e  way? 

El, COh'iELL : Yes, w e l l  no, I ' l l  r e c r a c t  t h a t .  They a r e  

r e l e a s i n g  wa t e r  i n t o  t h e  c a a l - - i t  i s  f i l l i n g  ve ry  r a p i d i y  and i t  i s  

e s t i a s z e d  t h a t  iC w i l l  b e  f u l l  by s h o t  t ime. 

DX, S;J!RUD: Vega D a n , I  know some f a c t s  about  i t ,  was n o t  

b u i ; t  by t h e  Bureau, i t  was t aken  over  by t h e  Bureau about  20 y e a r s  

ago. It h a s  a  s t e e l  ups t ream f ac ing .  A t  some t i n e  t hey  had sone 

problein, t h e r e  was a s l i d e  on t h e  abu tment  t h a t  was wr ink l i ng  t h e  

f a c  i n g  . 
DR. WILSON: Well, I t h i n k  we  have a  l i t t l e  of t h e  o v e r a l l  

p i c t u r e  o f  what we have t o  cove r ,  and i f  i t ' s  a l 1 , r l g h t  w i t h  you, 

1e:'s ge'. rLght i n t o  t h e  Harvey Gap D m  and let 's c o n c e n t r a t e  only on 

%rvey G E ~  f o r  t h e  n e x i  hou r  o r  whatever i t  t a l e s .  



J-t.7 2B 7 (A p r e s e n t a t i o n  was given a t  t h i s  t ime by D r .  H.B. Seed, 
F.SPC' 
5/i/69 concerning t h e  Harvey G a p  D L ~ ,  du r ing  which t h e  fol lowing c o m e n t s  

were made:) 

DX. SZ3D: Harvey Gap  D a n .  About two weeks ago I received 

a phone c a l l  a sk ing  me i 2  I wouif e v a i u a r e ' h s  f a r  a s  you can,"  

p o s s i b l e  a E ? c t s o f  our  s h o t  on lizrvey Gap   am!' Ply q u e s t i o n  was, 

wher do we know about  Harvey Gap Dam anc t h e  ar,swer was a l n o s t  nothing. 

There  a r e  .Lhree ste2.s involved i n  thLs Zype of program. The f i x s t  

i s  t o  f i n d  out  how i t  wzs b u i l t  and whst I'i c o a s i s t s  o f ,  then  t o  

determine something about  t h e  ? r o p e r i t i e s  of  he x e t e r i a l  involved 

and f i n a l l y  how i t  n i g k t  respond t o  t h e  k ind  of  ground motion t h a t  

would be  induced by our  sho t .  Because of t h e  i q o s s i b i l i t y  o l  doing 

a l l  t h i s  work myself ,  i n  two weeks t ime, I e n l i s t e d  t k e  coo?era t ion  

05 D r .  Skerard and M r .  Johnsor. from Woodward and Clyde t o  go out  

i n  t h e  f i e 1 5  and s e e  what I 2  was a l l  &bout,  what i t  a c t u z l l y  c o n s i s t e d  

of and do some s o i l  t e s t i n g s  and boring.  I ' m  going t o  ask D r .  Sherard 

L O  2 2 s c r i b e  t h e  r e s u l t s  of h i s  f i e l d  i n v e s t i g z t i o n s  of t h i s   am, t h a t  

i s  t h e  big.gest  p a r t  of  t h i s  p r ~ b l e m  a t  t h e  rr.oment, 2nd t h a t  w i l l  t s k e  

q u i z e  a l i e t l e  whi le .  i w i l l  t u r n  t h e  meeting f i r s t  over t o  Dr. Sherard 

who w i l l  d e s c r i b e  t h e  dam, what it consCsts  of  and then  I'll f i n i s h  

o f f  by su :~ 'nar iz ing  what I t h i n k  w i l l  ha2pen t o  t h e  dam a s  a  r e s u l t  of  

t h e  shoc &out  t o  be  s e t  o f f .  

DII. S1&&PD: I have some drawings a d  I was wordering if 

we would w m t  t o  spread  rhem o u t - - s h a l l  w e  l a y  them ou t  i n  f r o n t  of 

t h e  Pane l  Group. 

I% . XImTAC.La : I would sugges t  t h a t  s ir .  We have a ?rejector 

now i f  t h e r e  i s  zny need t o  show any s l i d e s .  



.TAT 2B S DR. S E W :  Joe  Conpton, of :he Army Enginesrs ,  was ouz a t  
RSPC ' 
5 / i / 6 9  t h e  s i t e  a t  t h e  scrne t i n e  a d  too!< a  few s l i d e s  from var ious  

abutments and perhaps j u s t  soae o v e r a l l  views of t h e  dam mLght be 

handy a t  f i r s t .  Joe ,  woull you na r rzze  what yoc took? 

(A p r e s e n t a t i o n  was given aL t:?Ls zime by Xr. J. 3. Co;;..?ton, 

on t h e  Xcrvey Gap CLT, durLng which t h e  Z L l o w i n ; :  coxnencs were made:) 

YA. CC:.CTdS: G e n ~ l e n e z ,  these  s l i d e s  were tzken i n  t h e  

afreznoon of t h e  18 th  of A p r i l ,  o r  t h e  17th  2nd then on the  19 th  when 

.- 
I v i s l z e d  L t  when Dr. S'?.erzra was t h e r e  a - d  Mr. Johnson of Woodwardant 

Clyde a7.d Associa tes .  1'11 zpologize,  some of tken  a r e  extrzneous 

and sone 02 tkem a r e  no: i n  t h e  exac t  order .  

SLISE : 

T k i s  i s  t h e  downstream s lope  of t 5 e  dam. 

3?. . TZC>PSON : Where i s  t h e  c r e s r  of :he dam? 

Y'.. CG>P?OX: The c r e s t  of :he dam i s  h e r e  ( ind ica t ing ) .  Eere  

i s  2ke d r i l l  r i g  ( i n d i c a t i n g )  p u t t i 3 g  i n  a  h o l e  on t h e  top c r e s t  of 

-1- ,..e darn. Th i s  i s  zn in spec t ion  t r e c c h  ( i ~ ~ d i c z t i n g )  which was brought 

k t h  t h e  bzckhoe about fou r  and a h a l f  f e e t  see?. 

I b e l i e v e  t h a t  we have go t  t h i s  reversed.  

There was a l i t t l e  red  shack there ,  t h a t  was a  s a l e  house 

f o r  t i le c o a l  mine, and t h e  d i r e c t  abu2ment which was operated bemeen 

aboct  1930 and 1953 according t o  one of the  o l d e r  r e s i d e n t s   here. 

T h i s  c o a l  mine was i n  t h e  l e f t  abutment and t h e r e  was a n o ~ h e r  one i n  

t h e  r i g h t  z b u t ~ e n t  dorm below t h e  spi l lway.  

DTi. SHLtW:  The f i r s t  shot  was looking a t  t h z  d r i i l  r i g  

and ti-.at was up here.  The t r ench  was shows h e r e  ( i n d i c z t i n ~ ) .  This  i s  

a  tower which i s  on t h e  c e n t e r  l i n e ,  i t  runs l l k e  t h i s  ( i c d i c a t L n ~ ) ,  t h r ?  



JAJ'259 i s  a  p i p e  t o  h e r e  ( I n d i c a ~ i n g )  --f rox  h e r e  t o  h e r e  ( i c d i c a t i n g )  . 
RS?C ' 
5/1/69 DR. THO?PSOX: Rock tunnel  t h a t  goes through t h e  dead rock?  

DR. S:SE"XAlP\3: Yes. The rock ebutrnent i s  c o r e  oz i e s s  h e r e  

(LridLcz2i:.g) . 
;X. CSZPTOX: You s e e  5-.e tcwer i s  sunk i n  h e r e  ( i n d i c a t i n g ) .  

DX. SXEXki: It i s  i n  s c r o s s  t h e  t s n k  b u t  It i s  i n  good s:?a?e. 

GX; xAXEY: hTaere a r e  t h e  c o s l  rnizes? 

DR. S H E W :  Here, and one over t h e r e  s i r  ( ind ica t ing ) .  

D3. WILSGX: I th ink  we ' r e  ready wi th  t h e  s l i d e s  now. 

4m. CC>ZfON:  Well, we ' r e  looking now a t  t h e  rFght pe r spec t ive .  

There  i s  t h e  l i t t l e  c o a l  house ( ind ica t ing ) .  Th i s  i s  a  road on t h e  

doc.cstrean s i o l e  ( i n d i c a t i n g ) .  One of t h e  o i d e r  r e s i d e n t s  s a id  t h a t  

thLs  represented about  r i g h t  h e r e  ( i nd ica t ing )  :he to?  of a s l u i c e  

f i l l s d  dzn tka: had been p laced  about 1908--f inished about 1908. 

The dam i t s e l 5  was l a r g e l y  b u i l t  i n  19?0. 

SLIDE: 

Now, we ' r e  looking a: t h e  l e f t  abutnent ,  t h e  e a s t  a5utment. 

T h i s  i s  t h e  c o a l  s h a f t ,  t h i s  i s  waste  p i l e  h e r e  ( i nd icz t ing ) .  Here, 

t 5 a t  l i t z l e  re l - topped  s a l e  house ( ind icz t ing )  where they so ld  c o a l .  

T h i s  is a l o c a l  road t h a t  goes along t h e  l e f t  abutment h e r e  ( i n d i c a t i n g ) .  

A s l i z h t  amount of seepage was noted r i g h t  a t  t h e  i n t e r s e c t i o n  h e r e  

( i a d i c a t i n g )  and it appeared t o  be coning out  of t h e  abutmenL. It was 

p r e t z y  d i f f i c u l t  t o  t e l l  because i t  was masked o f f  by c o a l  waste.  

SLIDE : 

i i e re  i s  sone of t h e  c o a l  waste ,  t h i s  i s  i n  t h e  lower ?art 

of t h e  v a l l e y  a t  t h e  junc t ion  of t h e  l e f t  abu~men t  2nd =he dm. 
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t h i s  i s  t h e  c o a l  wss t e  ( i n d i c z ~ i n g ) ,  h e r e  i s  t h e  red roofed shack-- 

t h i s  i s  a  queryy h e r e  f o r  road m z t e r i a l  ( i n d i c a t i n g )  f o r  road su r f ac ing  

i t  does c o t  r ep re sen t  say s l i d e ,  t h e  c o a i  c i ~ . e  w a s  r i g h t  up he re  

(Lcd i c  s: Lng) . 
3s. WTLSON: Are those  sand and g r z v e l ,  Joe?  

XR. CO>C?TON: Sand and grave;--I d i d n ' t  a c t u a l l y  g e t  up t h e r e .  

DX. WILSON: Well, i s  t h a t  t y p i c a l  of bo th  abutments z11 t h e  

way dor..~,? 

3 2 .  COX?TOX: I ' l l  show you sone of t h e  rock-- 

DR. SKEUZD: - - b a s i c a l l y  t h e  rock i s  on t h e  sur face .  Th i s  i s  

a p l z c e  where they could g e t  some s o i l .  

Mi. CONFTON: Next s l i d e .  

SLIDE : 

Cownstream i s  now t o  ou r  l e f t ,  we ' re  looking,  however, a t  :he 

e a s t  abuziilent--the l e f t  zbutment, and t h i s  shows ';he beddlng . o f  t h e  rock-- 

t h e y ' r e  f i x d i n g  s h a l e  and c o a l ,  i t  seems, i n  here .  I ' m  no t  a  g e o l o g i s t ,  

I d i d n ' t  i d e n t i f y  t h e  rock, perhaps somebody e l s e  can. The next  s l i d e  

i s  a c l o s e r .  sho t .  

SLIDE: 

Now t h i s  i s  o r i e n t e d  c o r r e c t l y ,  downstream i s  t o  your r i g h t ,  a id  

t h i s  shows t h a t  t h e  bedding l i e s  a t  t h i s  ang le  ( i n d i c a ~ i n g )  r e l a t i v e  t o  

t h e  d o m  a x i s  looking toward t h e  l e f t  abutment. You can t e l l  about 

t he  s i z e  of t h i s  bedding h e r e  by my f i e i d  notebook. You can s e e  t h e  

s h s l e  s eans  i n  h e r e  ( i n d i c c t i n g )  . Xext s l i d e .  

SLIDE: 



JAT2F 11 Kow, we ' r e  l ook ing  a c  t h e  dzm a t  t h e  doxnstream t o e ,  t h i s  
RSPC, 
5 /1 /69  i s  an a r e a  of slig'ric s e e ? i z g ,  I b e l i e v e  D r .  Sherzird s a i d  l a t e r ,  o r  

abau t  a2 che c e n t c r  of t h e  d.zz l a k e .  D r .  Shera rd  p u t  a  bzckhoe 

-.-c, ,,,rich i n  h e r e  axd t r a c e d  c h i s  see?cge  o u t  t o  t h e  o u t l e t  t unne l s .  

I s  t h c t  c o r r e c t ?  Through zbou: a t h r e e  Zoot sznd i a y e r  o r  g r a v z l  l a y e r  

~hc:  wzs n o t  found i n  2.y o f  t h e  b o r i n g s  in t h e  dan  itself. 

- 
3'1. TE:3?12D S .JN : 1 s  t h i s  wa t e r  coa ing  o u t  of  t h e  o u t l e t  

tu -nz l  o r  th rough  t h e  dam? 

i)R. StiEUlUl: T h i s  w a t e r  i s  wz t e r  t h a t  c exe  throug?. ths  

t u ~ n e l ,  Z i scharged  through a c a n a l  and szeped i n t o  t h e  c a n a l .  

33. ~~ILSOPu': A?paren t ly  a l o c a l  cond i t i on .  

32. SEESZEl: Yes, I d o a f t  t h i n k  i t  h a s  any tk ing  t o  do w i t h  

u c l e r  see2age  o r  th rough  seepage.  

EX. CO?.J?TON: Eex t  s l i d e .  

SLIDE: 

Kow, t h i s  i s  a view from t h e  l e f t  zbu tment - - th i s  i s  t h e  

r ig>;  abutii.ent. Here  i s  t h e  tower ( i n d i c a t i n g ) ,  h e r e  i s  t h e  d r i l l  

r i g  ( i n d i c a t i n g ) ,  and we have  g o t  about  a f o u r  and a  h a l f  t o  f i v e  

feeL f r eeboa rd .  I want t o  p o i n t  o u t  h e r e ,  however, w i t h  t h i s .  r e s t r i c t e d  

s p i l l w a y  t h a t  t h i s  i s  t h e  r e g u i ~ t e d  r e s e r v o i r  and t h e r e  i s  no  d r a i n a s e  

b a s h  excep t  a l i t t l e  o f f  o f  t h e s e  s l opes .  The l and  upstream s l o p e s  

zvzy from t h e  r e s e r v o i r  and t h e  r e s e r v o i r  i s  f i l l e d  by c o n ~ r o l l e d  w s t e r  

f low from t h e  c a n a l  from e a s t  R i f l e  Creels n e x t  s l i d e  p l s a s e .  

SLIDE : 

T h i s  i s  lool t ing from about  where t h e  d r i l l  r i g  was o?eratLxg 

abou t  t h e  cerizer or' t h e  dan  and i t  i s  look ing  n o r t h e a s t  and t h i s  i s  h i g h  
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dreLnage ba s in .  Next s l i d e .  

SLIDE: 

T h i s  i s n ' t  t o  a d v e r t i s e  D r .  She ra rd ,  b u t  t o  show t h e  

r i g h t  abutment and you c a n  s e e  h e r e  aga in ,  you have t h e  s z s e  bedding 

a n g l e  downstream. ThLs i s  Yx. T i b b e t s ,  a l o c a l  r e s i d e n t  who was 

q u i t e  f m i l i a r  w i t h  t h e  c o n s t r u c t i o n  of t h e  dam and f r o n  whom we 

g o :  q ~ i 2 e  a  b i t  of  informatLon. We were  szanding  r i g h t  nea r  where 

tkLe s ~ i l l w a y  i s .  The s p i l l w a y  i s  r i g h t  through h e r e  ( i n d i c a t i n g ) .  

Next s l i d e .  

SLIDE : 

Now, t h i s  i s  a s p i l l w a y ,  you c a n  s e e  It h e r e  ( i z d i c a t i n g ) .  

We we:e,given t o  unders tand ,and  J i m  I d o n ' t  know whether  you checked 

t h i s  o u t ,  c h a t  t h e  s p i l l w a y  w a s  o r i g i c a l l y  Cut  i n  rock  and was s o s e  

80 f e e z  wide and 1945, M r .  Va j a r ro ,  who i s  Xanager of  t h e  D i s t r i c t - -  

( re?or ;e r  unab ie  t o  h e e r  s p e a k e r ) - - b e ~ a - ~ s e  it i s  a r e ~ u l a t e d  r g s e r v o i r  

acd t h e r e  i s  presumably a c o n c r e t e  w 2 l l  a c r o s s  Che gap--the o r i g i n z i  

ga? t h a t  t i e s  i n t o  t h e  e i g h t h  eixbankment from t h i s  t r a i n i n g  w a l l  h e r e  

( i n d i c a t i n g ) .  Next s l i d e .  

SLIDE : 

Now, we a r e  downstream look ing  a: t h e  p r e s e n t  sp i l lway .  

The o r i g i a a l  c r e s t  of t h e  s p i l l w a y  was h e r e  ( i n d i c a t i n g )  and pe rmi s s ion  

was o b t a l z e d  eccord ing  t o  Kr. Va j a r ro ,  i n  1946 t o  r a i s e  i t  f i v e  f e e t  

and i n c r e a s e  t h e  c r e s t  o f  t h e  dam s e v e r a l  f e e t  t~ o b t a i n  f i v e  f o a t  

f r e e  5oz rd ,  I b z l i e v e .  The re  irJst have been more a t  t h e  t i c e .  

DR. TEOX?SON: What i s  t h e  f i l l i n s  i n  t h e  sp i l lwzy  t h e r e ,  
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boards.  But :his conc re t e  w a l l  ( IndicatLng) w a s  a f i i l e r .  

DX. S L Z a W :  That is  a  permanent conc re t e  wa l l .  

33, T;J,9>2SOS : Thi s  i s  t h e  amouat they r e i s e d  i t ?  

DZ. S:-IS?MUI: It was r a i s e d  :vice-- i t  i s  a  conc re t e  wa l l  

t h a t  i s  w e t - - i t ' s  r o t t e n  concre te .  

>3. C G E T O N :  Well, i t ' s  j u s t  no t  c a r e f u l l y  poured concrete .  

Nexc s l i d e .  

SLIDE: 

Now, we a r e  looking  from about  t h e  same p o s i t i o n  where 

I took t h e  s2illway--back of t h e  sp i l lway down--I presume t h i s  i s  

w'nere some of t h e  leakage  was coxing from t h a t  was going down i n  there .  

Th i s  Is why they c a l l  i t  R i f l e  Gap. You can s e e  i t ' s  q u i t e  a  gap. 

T h i s  v a l l e y  i s  very narrow, V shaped v a l l e y  and t h i s  narrowness 

p e r s i s t s  on up t o  about  t h e  en t r ance  about a  m i l e  o r  mi l e  and a  h a l f  

on up. Kext s l i d e .  

SLIDE : 

Now, we a r e  looking a t  the  e x i t  of t h e  Alf red  Tunnel,  t h i s  

was carved  i n  rock--Jim can probably t e l l  you how competent t h e  rock 

looked, I b e l i e v e  h e  went i n  t he re .  

PIR, THOYISON : Where i s  t h i s  wi th  r e s p e c t  t o  t h e  dam? Is t h i s  

underneath t h e  dam o r  i n  one of  t h e  a5utments? 

MR. COXPTON: T h i s  i s  through t h e  rock outcrop  of t h e .  r i g h t  

zbutmect which l e v e l s  ou t  somewhat a t  t h e  sp i l lway and goes on ou t  

i n t o  t h e  v a l l e y  somewhere. 

DX. Y L 3 Y :  Is i t  on t h e  oppos i t e  s i d e  of t h e  sp i l lway?  
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Dli, SXEWnJ3: No, no same s ide .  

DR. What e l e v a t i o n  Ls t h i s ,  I mean, how f a r  can 

yoc ? u l l  t h e  r e s e r v o i r  down wi th  "Le o u t l e t ?  

1's. CC1CTOX: Well, frm t h e  i n t a k e ,  which i s  i n  t h e  l ake ,  

I t h i c k  i s  52 f e e t  from t 3 e  sp i l lway c r e s t .  

Dfi. I.!I,SO?\T: I n  e l e v a t i o n  down? 

ln. C C N m O N :  I understand t h z t  they p u l l  it down every yea r  t h a t  much 

ar.d f l l l  i t  back up i n  t h e  win te r  time. 

DR. TIICl2SO:i : Xow inuch dead s t o r a g e  i s  there--what i s  t h e  

t o t a l  he igh th  of t h e  pool - - the  depth of t h e  pool? 

;?Be CO41PTOX: I would say 50 o r  55 f e e t .  

3R. SHEUBD: Very small dead s torage .  It may be  a  n d e r  

of f e e t ,  bu t  i n  voluiie i t  i s  very small.  W e  can look on t h e  top0 

here.  

p~?. COpfp~oX: The c r e s t  l eng th  of t h i s  darn was, I th ink ,  660 f e e t  zr.d 

i t s  grea:est he ighth  above t h i s  lowest p o i n t  i n  t h e  v a l l e y  i s  about 80 f e e t ,  

I be l i eve .  

DX. S F ~ k U i I :  I d o n ' t  b e l i e v e  i t  exceeds 7 1  o r  72. 

?Si. CONZCON: 64 a t  t h e  bottom and 62 a t  t h e  c r e s t .  

DR. SXERARD: Oh y e s ,  t h a t ' s  r i g h t .  

XR. COZQTON: T h i s  i s  a  very narrow p o r t i o n  gene ra l ly  i t  w i l l  

run 60 o r  65 f e e t ,  something l i k e  t h a t .  Next s l i d e .  

SLIDE : 

We a r e  looking a t  t h i s  dam spot--we must be  back t o  

t h e  o r i g i n a l .  

DR. bTILSON: Okay--no, t h a t  i s  no t  t h e  o r i g i n a l .  

>X. COXETON: T h i s  i s  n o t  t h e  f i r s t  one--next s l i d e .  

SLIDE: 



;.?.T28 15 E e r e  we a r e  s i r q l y  l ook ing  a t  t h e  r r iz ter iz l  o u ~  o f  t h e  
RSPC 
5/1/63 back of t r e n c h  on t h e  downs t reza  s l o p e  and t h i s  i s  t h e  l i t c l e  r o d  

(indicating) t h a t  I po in t ed  o u t  e s r l i e r ,  which Ls somewhat cons ide r ab ly  

h i g h e r  ~ h a n  t h e  lowes t  p a r t  of  t h e  v a l l e y .  Next s l i d e .  

FJs are 1oo;:iag ncw a: t h e  bot tom of  t k e  e z s t  sbu tnen t  ar.d they  

a r e  ; n d i L ~ g  an auger  b o a h e r e  and a l s o  z t  c h i s  p o i n t  Is ~ r h e r e  an ;uger 

rfg pu t  i n  a much deepe r  h o l e .  T k i s  Gr.e went down about  20 f e e t .  

Xax- s?LCe. 

T h i s  i s  a  t e s t  b i t  t h a t  w a s  dug when a hand a u g e r c o u l d n ' t  

p e c e t r a t e  it. It w ~ s  about  15  f e e t  on down t h e  d o ~ . ~ s t r e a m  s l o ? e  below 

the c r e s t  and zhey had a  nurcber o f  r ocks  i n  t h e r e  a d  t h e y  simply 

cou:dnlt g e t  th rough  w i t h  a hand auger .  So t h i s  was dug o u t  w i t h  

t h e h o p e s t h a t  pe rhaps  we cou ld  p u t  i n  a n  auger  a t  some dep th .  We 

s t i l l  w e r e n ' t  a b l e  to--we made a number o f  t r i e s .  

CR. I;;<S>DS OX : Do I uzde r s t and  t h a t  t h e  e a r l i e s t  dzm was t h e  

h y d r z u l i c  f i l l ?  

XR. COXPTON: One o f  t h e  e a r l i e r  ones. According t o  c h i s  

o l d e r  r e s i d e n t ,  i t  formed a p a r t  of  t h e  do~.mstream s lope .  The road 

I showed on t h e r e  r e p r e s e n t e d  about  t h e  c r e s t  of t h a t  o l d  s l u i c e d  d m .  

DR. WILSON: Maybe w e  cou ld  G i scus s  t h a t  a f t e r  w e  g e t  t h e  

c r o s s  s e c t i o n .  

IfR. CO?IPTON: Next s l i d e  p l ea se .  

SLIDE : 

T h i s  j u s t  shows some o f  t h e  seepage o u t  of t h e  l e f t  abu tnen t  



i n  t h i s  coal waste. And t h a t ' s  all I have. 

DS. WILSON: Thank you. 

Lees take  &bout a t e n  minute cor'fee break. 

(A; t h i s  t h e  2 r ecess  was taken.)  



C:5AIRNAX WILSON : W i l l  you p r o c e e d ?  
- 

DX. SE-ZU-RD: Wel l  gent lemen,  I t h i n k  f i r s t  I ' l l  t a k e  j u s t - -  

I ' m  n o t  p r e p a r e d  t o  g i v e  a  l e c t u r e  i n  t h e  s e n s e  o f  hav ing  my agerida 

w e l l  l a i d  o u t .  >:r. Wilson h a s  s u g g e s t e d  t h a t  I s t i c k  t o  t h e  e s s e n t i a l s ,  

SCI I'n g o i n g  t o  speed t h r o u g h  i t  v e r y  q u i c k l y .  

-7. ~4l rs t ,  one o f  t h e  t h i n g s  t h a t  we a r e  i n t e r e s t e d  i n  i s  how i s  

t h e  dam b u i l t .  I found some t h i n g s  i n  q u i t e  d e t a i l .  F i r s t ,  t h e r e  was 

an o l d  dam a t  t h e  s i t c  i n  t h e  1 8 9 0 ' s - - I  d o n ' t  know v e r y  much abou t  i:, 

I c o i r l d n ' t  f i n d  a n y t h i n g  r e l i a b l e  a b o u t  how i t  was c o n s t r u c t e d  o r  when, 

b u t  i z  f z i l e d  i n  1895-- in  March. T h a t  was p r e t t y  w e l l  known, b u t  how i t  

f a i l e d  o r  why i t  f a i l e d  o r  how h i g h  i t  was,  I d i d n ' t  g e t  a  v e r y  good i d e a .  

The n e x t  s t a g e ,  a s  f a r  a s  I was a b l e  t o  l e a r n ,  was some work 

done  by t h e  l o c a l  f a r m e r s  i n  t h e  y e a r s  between 1904 and 1908 o r  9. I n  

t h o s e  y e a r s  t h e  c o n s t r u c t i o n  was d e s c r i b e d  t o  me secondhand as b e i n g  a  

h y d r z u l i c  f i l l i n g  t y p e  o p e r a t i o n .  I n  t h o s e  y e a r s  t h e r e  was a l r e a d y  a  

c z n a l  b r i n g i n g  w a t e r  i n t o  t h e  a r e a  t h a t  had been used f o r  t h e  1890 dax--  

t h e  c a n a l  b e i n g  a b o u t  e i g h t  m i l e s  l o n g  f rom t h e  a d j a c e n t  c r e e k - - E a s t  

R i f l e  Creek.  They used t h e  w a t e r  i n  t h a t  c a n a l  t o  s l u i c e  t h e  m a t e r i a l  

on t h e  r i g h t  v a l l e y  w a l l  above t h e  dam down i n t o  t h e  v a l l e y  of  t h e  dam. 

I n  secondhand d e s c r i p t i o n  i t  was d e s c r i b e d  a s  a  t y p e  of  c o n s t r u c t i o n  

t h a t  would b e  u s e l e s s .  A s  f a r  a s  I kcow, i n  s e v e r a l  dams i n  Colorado,  

a b o u t  t h o s e  y e a r s ,  o f  b u i l d i n g  up a  d i k e  around t h e  p e r i p h e r y  of t h e  

dam t o  a h e i g h t  o f  s e v e r a l  f e e t  w i t h  h o r s e  drawn equipment and making 

a pond i n  between and f i l l i n g  t h e  pond w i t h  s l u i c e  m a t e r i a l .  

CIJAIRMAN WILSON: The m a t e r i a l  was n o t  dumped i n t o  t h e  pond, i t  

was j u s t  c a r r i e d  i n  t o - -  



92. S E U 2 D :  - - c a r r i s d  i n  by w a t e r  and dropped i n t o  t h e  pond. 
4 

C:LAIrLhi4N WILSON: You d o n ' t  know whether  t h e r e  were p i p e s  a l o n g  

each s i d e ,  o r  on one end? 

DR. SEEFLUX): By secondhand p i c t u r e  I have a  p i c t u r e  of a  wooden 

f l u ~ 2  b e i n g  b rought  t o  t h e  c o n s t r u c t i o n  s u r f a c e  and t h e  w a t e r  b e i n g  

dropped from t h e  end o f  t h e  f lume i n t o  t h e  pond. 

D R . TXO3PS ON : Where d i d  t h e y  p i c k  up t h e  m a t e r i a l ,  i n  t h e  

abutments  ? 

D R .  S-GRP,iiD: Yes,  on t h e  r i g h t  z b u t n e n t ,  somewhere i n  t h i s  

g e n e r a l  a r e a  h e r e  ( i n d i c a t i n g ) .  

DX. Yi4XEY: T h i s  was v a l l e y  f i l l  m a t e r i a l ?  

DX. SHEMRD: Yes,  s l o p e  wash. A f t e r  t h a t  t ime  we have a  much 

b e t t e r  r e c o r d  o f  what happened. 

I n  1909, a  s e t  o f  drawings  which were d e p o s i t e d  i n  t h e  S t a t e  

E n g i n e e r ' s  o f f  i c e ,  e i g h t  d r a w i n g s ,  q u i t e  good drawings ,  showing t h e  

p r e s e n t  dam, e s s e n t i a l l y .  T h i s  p r e s e n t  dam i s  s e t t i n g  on t o p  of t h i s  

s l u i c e  f i l l .  I have h e r e  t h e  e i g h t  drawings  of 1809--they show a  topo-  

g r a p h i c  map of  t h e  v a l l e y  a t  t h a t  t i m e ,  i n c l u d i n g  t h e  o l d  dam and 

c r o s s  s e c t i o n s  t h r o u g h  t h e  dam. Cross  s e c t i o n s  a r e  shown h e r e  on t h i s  

s h e e t  ( i n d i c a t i n g ) .  B u t ,  i n  g e n e r a l ,  t h e  n a t u r a l  ground may have been 

something l i k e  t h i s  ( i n d i c a t i n g ) ,  and t h i s  s l u i c e  dam a c t u a l l y  something 

l i k e  t h a t  ( i n d i c a t i n g ) .  It ment ions  t h a t  t h i s  i s  t h e  o id  map system-- 

e l e v a t i o n  30, and t h i s  a b o u t  65 ( i n d i c a t i n g ) ,  and t h i s  6014 ( i n d i c a t i n g )  

and t h i s  59. So,  t h e  t o t a l  h e i g h t ,  a s  M r .  Compton s a i d ,  from t h e  lowes t  

p o i n t  i n  t h e  v a l l e y ,  i s  a b o u t  84 f e e t  and t h i s  t h i n g  was up t o  abou t  35 

f e e t  i n  t h e  lower h a l f  o r  t w o - t h i r d s  o f  t h e  dam. 



DR. THOMPSON: Do t h e y  have a  f a i r  i d e a  of what t h e  mediun of 

t h e  s l u i c e  m a t e r i a l  was?  

DX. SXEM2.D: Yes,  we s e e  i t  h e r e  on t h e s e  p r o f i l e s ,  i t  i s  n o r e  

o r  l e s s  f l a t  on t h e  t o p  a t  t h i s  e l e v a t i o n  ( i n d i c a t i n g ) ,  i t  h a s  s l o p e s  

o f  two and a  h a l f  o r  t h r e e  t o  one h e r e  ( i n d i c a t i n g ) .  

DR. YU(EY: The maxihun, e s s e n t i a l l y ,  i s  t h e  same a s  t h e  p r e s e n t  

dam? 

93. SEERARD: Yes, e s s e n t i a l l y ,  t h e  d rawings  show two and a  h a l f  

t o  one and t h r e e  t o  one u p  h e r e  ( i n d i c a t i n g ) .  E u t ,  a s  i t  t u r n s  o u t ,  t h i s  

s l o ? ~  h e r e  ( i n d i c a t i n g )  i s  two and a  h a l f  t o  one.  

Kow, t h e  new dam was b u i l t  by a  company from Colorado S p r i n g s  

t h a c  c a s e  down a a d ,  e v i d e n t l y ,  made a n  a r rangement  w i t h  t h e  fa rmers  t o  

o b t a i n  h a l f  of  t h e  w a t e r  r i g h t s  t o  bui . id t h e  dam. They b u i l t  it comple te ly  

i n  t h e  summer of 1910. And t h a t  o l d  gentleman t h a t  you saw t h e  p i c t u r e  

o f  i n  t h e  pho tograph ,  was 14 y e a r s  o ld  a t  t h e  t ime  t h e  dam was b u i l t .  His 

f a t h e r  had been a n  em?loyee of t h e  Farmers  I r r i g a t i o n  Company i n  t h e  r o l e  

o f  m a i n t a i n i n g  t h e  d i t c h .  So,  each  day he v i s i t e d ,  o r  s e v e r a l  t i m e s  a  

week, t h e  c o n s t r u c t i o n  t o  b r i n g  h i s  f a t h e r ' s  l u n c h ,  s o  he t o l d  t h e  s t o r y .  

B u t ,  t o  make a l o n g  s t o r y  s h o r t ,  I ga ined  t h e  impress ion  t h a t  he  was a  

r e l i a b l e  w i t n e s s  o f  what happened.  He i s  e s s e n t i a l l y  t h e  main s o u r c e  

of  t h e  i n f o r m a t i o n  a b o u t  t h e  c o n s t r u c t i o n .  He s a i d  t h a t  t h e  dam was 

b u i l t  r e l a t i v e l y  c a r e f u l l y  i n  h o r i z o n t a l  l a y e r s  a b o u t  s i x  i n c h e s  i n  

t h i c k n e s s .  T h e r e  were two barrow p i t s  l o c a t e d  i n  t h e  v a l l e y  j u s t  ups t ream 

from t!lc dam, one on t h e  r i g h t  s i d e  and one on t h e  l e f t  s i d e  and pc rhaps  

a  thousand  f e e t  ups t ream.  A t  one o f  t h e  ba r row p i t s  t h e r e  was a  s t e ~ n  

power s h o v e l  and a t  t h e  o t h e r  a h o r s e  drawn e l e v a t o r  g r a d e r  and they  had 
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a b o c t  50  horse-drawn wagocs.  The wagons were  drawn w i t h  two h o r s e s  

c a r r y i n g  someth ing  between one and two c u b i c  y a r d s .  The wagons made 

a  round t r i ?  t o  one of t h e  barrow p i t s  t o  t h e  dam and t o  t h e  o t h e r  

barrow p i t  and t o  t h e  dam. They wotiid coine under t h e  c o n s t r u c t i o n  s u r f a c e ,  

t h e y  were  b o t t o a  dump--they dumped i t  i n t o  a  ~ i l e - - t h e  m a t e r i a l  i n  t h e  p i l e  

was s? read  o u t  by a  horse-drcwn g r a d e r  t o  a  l a y e r  o f  s i x  i n c h e s  o r  l e s s  i n  

t h i c k n e s s .  Tha t  l a y e r  was t h e n  s p r i n k l e d  w i t h  a  hose--one man working on 

t h e  c o n s t r u c t i o n  s u r f a c e  w i t h  a hose  a p p r o x i m a t e l y  two i n c h e s  i n  d i a m e t e r ,  

connec ted  t o  a  two- inch p i ? e  h e a d ,  car.e down from t h e  i r r i g a t i o n  d i t c h  02 

t h e  sbu tment .  R e l a t i v e l y  l i t t l e  p r e s s u r e .  

The ba r row p i t s  were e x t r e m e l y  d r y ,  c h a r a c t e r i z e d  by a  c loud  

of  d u s t ,  p a r t i c u l a r l y  i n  t h e  one where t h e  h o r s e s  were e x c a v a t i n g  

continuously . 
DR.THO>iPSON: Howdidtheycmpactthisstuff? 

DR. S>ZMRD: Yes,  t h e y  had a s t e a m  r o l l e r  on t h e  job t h a t  was 

c o n t i n u o u s l y  i n  o p e r a t i o n ,  r u n n i n g  around t h e  c o n s t r u c t i o n  s u r f a c e .  

Evidently t h e  c o n s t r u c t i o n  s u r f a c e  was k e p t  comple te ly  h o r i z o n t a l  a i l  

t h e  t i m e  and tl-2 y  were  q u i t e  concerned abou t  t h a t .  They were q u i t e  

concerned  a b o u t  p u t t i n g  l a r g e  r o c k s  i n  t h e  f i l l ,  even rhough t h e  barrow 

p i t s  d i d  n o t  have  a  l a r g e  amount of  rocks - - they  had a h o r s e  drawn wagon 

and a crew o f  l a b o r e r s  p i c k i n g  roclcs a b o u t  t h r e e  i n c h e s  over  i n  s i z e  o f f  

t h e  c o n s t r u c t i o n  s u r f a c e  and h a u l i n g  them t o  t h e  ups t ream and downstream 

s i d e .  

As I s a i d ,  t h e y  completed i t  whole ly  i n  t h e  summer of  1910 and 

t h e  n e x t  i n t e r e s t i n g  a s p e c t ,  which I f e e l  we can r e l y  upon, i s , t h e y  

r a i s e d  t h e  r e s e r v o i r  f o r  t h e  f i r s t  y e a r s  i n  inc rements  s lowly .  There  



had been a l o t  of t r o u b l e  i n  Colorado i n  t h o s e  y e a r s  compacting 

honogenous dams of  c l a y  t o o  d r y  and hav ing  t h e  dam, when t h e  r e s e r v o i r  

f c i i e d  t h e  f l r s t  t i m e ,  c r a c k  and w a t e r  b r e a k  th rough  t h e  c r a c k .  So,  

t h e y  were quite c o ~ n i z a n t  of t h a t ,  a c c o r d i n g  t o  Kr. T i b i t t s ,  and i n s i s t e d ,  

and t h e y  cou ld  do i t  because  t h e  w a t e r  was b rought  i n  through t h e  

r e s e r v o i r  th rough  a c a z a i ,  t h a t  t h e y  r a i s e d  t h e  r e s e r v o i r  s l o w l y ,  and I 

f e e l  :hat i t  was p r o b a b l e ,  they  d i d n ' t  f i l l  t h e  r e s e r v o i r  f o r  t h e  f i r s t  

t ime u n t i l  a b o u t  e i g h t  y e a r s .  I n  1918 o r  17,  something l i k e  t h a t .  \?hen 

t h e  r e s e r v o i r  was p u l l e d  down f o r  t h e  f i r s t  t i m e ,  a b o u t  1918, t h e r e  was 

a  s l i g h t  slump on t h e  upst ream s l o p e ,  t h i s  i s  d e s c r i b e d  a s  b e i n g  l i k e  

a  s c a r ?  o f  a  s l i d e  w i t h  t h e  h i g h  p o i n t  a b o u t  t w o - t h i r d s  of t h e  way from 

t h e  ups t ream tow t o  :he c r e s t ,  and w i t h  a  v e r t i c a l  component of a  slump 

of ahou t  two f e e t .  E v i d e n t l y  n o t h i n g  was done abou t  t h a t  e x c e p t  t o  

o j s e r v e  i t  f o r  a w h i l e  and i t  s t a b l i z e d ,  and when t h e  r e s e r v o i r  i s  low 

i t  i s  s a i d  t h a t  i t  can  be  seen  now, a l t h o u g h  we d i d n ' t  s e e  i t  s i n c e  t h e  

r e s e r v o i r  was f u l l .  

From t h e  h i s t o r y  of t h i s ,  t h e  nex t  p i e c e  of information we 

have i s  a  s i n g l e  drawing i n  t h e  S t a t e  ~ n g i n e e r ' s  O f f i c e  r e p o s i t o r y  

d a t e d  1920 by a  c o n s u l t i n g  e n g i n e e r  named S. 0. Xarper ,  which some of  

you may know, h e  s u b s e q u e n t l y  became Chief  Engineer  of t h e  Bureau of 

R e c i a m t i o n .  T h i s  drawing shows t h a t ,  and we have  a  drawing h e r e  t o  

show you, t h a t  t h e  c r e s t  had slumped i n  a  un i fo rm slump t o  a rnaxiaum of 

a b o c t  t h r e e  and a  h a l f  f e e t  i n  1920. They s a y  j u s t  un i fo rm s e t t l e m n i .  

It a l s o  showed a  scheme f o r  r a i s i n g  a  r e s e r v o i r  l e v e l .  The o r i g i n a l  

d e s i g n ,  =he d i s t a n c e  between t h e  f i x e d  c r e s t  and t h e  s p i l l w a y  a t  t h e  

t o p  of t h e  dam was 1 6  f e e t  f r o a  e l e v a t i o n  5998 t o  6014. It showed 
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r a i s i n g  i t  up f i v e  f e e t .  I found no record  a s  t o  whether o r  not 

t h a t  t h i n g  was r a i s e d  a t  t h a t  time o r  whether the  c r e s t  was broughc 

u l  t o  g r a i e  a t  t h a t  t ime j u t  I sus?ect  t h a t  i t  was. 

I n  1947--and the  t a f o r n a t i o n  now cones from the  present  

a d r , ~ i n i s t r a t i o n  of t h e  r e s e r v o i r ,  t h e  sp i l lway was r a i s e d  aga in  up r o  

a  poin t  where supposedly t h e r e  was f i v e  f e e t  of f r e e  board. It was 

a l s o  c losed  i n  from 80 f e e t  of width f o r  about 14 f e e t  and probably 

brought up t o  grade aga in  a t  thac  t i n e - - t h e  c r e s t  brought up t o  grade.  

The o p e r a t i o n  of t he  r e s e r v o i r ,  t h e  water i s  a l l  brought 

i n  wi:S t h e  c a n a l - - i t  s t a r t e d  t o  be brought i n - - i t ' s  not  uniform, the  

operaZion from year  t o  year ,  and they  have p l en ty  of water t o  f i l l  

t h e  r e s e r v o i r .  They s t a r t  f i l l i n g  t h e  r e s e r v o i r  about September 1 s t  

zcd they  continue t o  f i l l  i t  with t h e  d i t c h  u n t i l  i t  i s  f u l l  about 

Xarch 15 th .  And t h e n  sometime toward t h e  l a t t e r  pa r t  of A p r i l  or  t h e  

f i r s t  p a r t  of _Xay they  s t a r t  t o  use i t  f o r  i r r i g a t i o n  and they draw 

down g redua l ly  wi th  t h e  o u t l e t  works and d r a i n  from 10 t o  50 cubic f e e t  

per  second. I n  d i f f e r e n t  years,depending on t h e  crops t h a t  had been 

i r r i g a t e d  u n t i l  t h e  r e s e r v o i r  i s  empty l a t e  i n  t h e  f a l l ,  i n  Septenber ,  

and e v i d e n t l y  t h a t  has  been used t h a t  way more o r  l e s s  c o n s i s t e n t l y ' f o r  

a nunber of years .  

Well, so  much f o r  t he  way it was cons t ruc ted .  

CHAm41\r WILSON: I might make i t  c l e a r  J i m  t h a t  t h e  

s p r i n k l i c g  was more t o  c o n t r o l  t he  dus t  than  i t  was r e a l l y  t o  wet 

t h e  r rd t e r i a l .  It must have been put in-- 

39. S ? Z U R D :  Yes, I don' t  thlrik t h e r e  was any ques t ion  aboct  

i t .  The Dam i s  horr.ogeneous and t h e r e  Ls no zoning i n  i C .  I d i d n ' t  cuke 

t h a t  poi22 ve ry  we l l ,  I sup'ose. 
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DR. TKOPPSOS: I s  t h e r e  r i p r a ?  on t h e  i n s i d e ?  

2R. SEIURD: Yes, t h e r e  i s  one of t h e  bes t  looking b lankets  

of r i p r a p  one could eve r  have seen.  It i s  aade out  of t h i s  f l a t  

sandstone and l a i d  f l a t - -hznd  placed r ip rap - -ve ry  good shape except  

a t  t h e  s u r f a c e ,  t h e r e  i s  a  i o t  of t r e e s  growing out  of it ae  the  

present  t ime. The Dam was undoubtedly very  d ry  because they  undoubtedly 

j u s t  d i d n ' t  have enough water t o  put on i t ,  whether o r  not  i t  was 

a n  atteinpt t o  keep t h e  d u s t  down o r  whether o r  not it was a n  at tempt  

t o  wet i t ,  I t h i r k  i t  probably was some of both. Sure ly  they  had 

some knowledge t h a t  it was d e s i r a b l e  t o  wet it a l s o .  But dus t  

uildoubtedly was a problem, and i n  those days they  had a  l o t  of t r o u b l e  

w i ~ h  ho r ses  dy ing  because of t h e  dus t .  But we a l s o  had evidence of 

a  g r e a t  s e t t l e n e n t  t h a t  it was compacted dry  and a l s o  evidence from 

t h e  t r e n c h  which we made on the  downstream s l o p e  of t h e  dam which you 

saw i n  t h e  photo, which probably r ep re sen t s  t h e  cond i t i on  very c lose  

t o  t h a t  which it was p laced  a s  dry and loose .  

So, l e t  us  t a l k  t h e n  about t h e  e x p l o r a t i o n ' a n d  I won't  go 

i n t o  t h a t  ho le  by hole  un le s s  you wish. 

CHALIGAN WILSON: No. 

DR. SERARD: We have borings by two d i f f e r e n t  r i g s  and 

t h e  backhoe t r enches  and i n  summary, we found a s  fol lows--  

CHAIXJm WILSON : J u s t  g ive  us zin i d e a  of t h e  number of borings 

you had--you had expressed  about 9 o r  10  borings--not  the  l o c a t i o n s .  

DR. SERARD: Yes, I guess we had a t o t a l  of 13  o r  14 borings 

and 7 p i t s  and 2 l o n g i t u d i c a l  t r ecches  down the s lope .  

CFAIlW.4N WILSON: I j u s t  wanted t o  br ing  ou t  t h a t  it has been 
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p r e t t y  thoroughly explored.  

DR. SELEMRD: Yes, we f i r s t  s t a r t e d  working on t h e  1 5 t h  

of A?r i l  and we had one o r  two d r i l l  r i g s  and t h e  backhoe working 

a l n o s t  cont inuous ly  f o r  :en days o r  so.  

DR. EILXEY : W i l l  i t  s t a y  t h e r e  now? 

C;UIItV;4N WILSON : That comes l a t e r .  

G8.  M-GGY: I j u s t  thought you removed enough of i t .  

(Laughter. ) 

CtIAIRY4X WILSON : L e t ' s  s ee ,  we have a  couple of people 

from the  Sza t e .  Can you add anyth ing?  

?EX. WIPER: I th ink  h e ' s  covered i t  very  wel l .  

XR. PADDOCK: He has p r e t t y  we l l  covered i t .  Apparently,  

t h e r e  were two p r e t t y  s u b s t a n t i z l  f a i l u r e s - - I  c a n ' t  f i n d  t h e  d a t e  of 

t h e  second f a i l u r e  but  t h e  f i r s t  one i s  1895. 

DR. SHEW-RD: You mean i t  f a i l e d  a f t e r  1895? 

P3. PADDOCK: Yes. 

DR. SHERARD: I found no knowledge of t h a t  from t h e  l o c a l  

peo?le. 

MR. PADDOCK: M r .  Harper made a  r e p o r t  and recommendation 

t h a t  he wanted i n  t h e  second phase. 

DR. SHER-4RD: That  must have been then  of t h i s  t h i n g  ( i n d i c a t i n g ) ?  

MR. PADDOCIC: 1920 was when he made, I t h i n k ,  h i s  a n a l y s i s .  

DR. SHERARD: Is t h e r e  a  r e p o r t  of M r .  Harper i n  your o f f i c e ?  

NX. PADDOCK: Yes, I have a  copy of it wi th  me i f  you would 

l i k e  t o  s e e  it. 

CHAmm WILSON: We would very much l i k e  t o  s ee  t h a t .  Did hz 
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s s y  t h a t  i t  was i n  t h e  foundat ion  o r  i n  t h e  enbadcmnt  i t s e l f ?  

3E. PADDBC:<: Ke wss j u s t  iilce we a r e  today some f o r t y  

yezrs  l a t e r ,  chere  wasn ' t  very  much inforiaat ion.  3u t  t h e r e  were 

soine bor ings  cade a t  t h a t  t ime. According t o  hir., they wenc down 

about  82 f e e t  and h i t  s o l i d  roc!<. 

C;J,4Da4X WILSON: I know Yx. Harper pe r sona l ly ,  I'd l i k e  

zo see  h i s  r e p o r t .  

DZ. S E R A X D :  You say  he made bor ings  i n  1920? 

XX. PADDOCK: He doesn ' t  e x a c t l y  t e l l  what ha??ened t h e r e  

but  I t h i n k  one of t hose  s h e e t s  which I turned  over t o  you has a  

copy o f  thLs. 

DR. SHEIt4RD: There a r e  two bor ings  shown i n  1920. 

2% PADDOCK: Well, you've got  me now. 

CWL%VAN WILSON: Well,  l e t ' s  go on anyway, we'd l i k e  t o  s ee  

t h e  r e p o r t  l a t e r  though. 

3X.  S7BIURD: Well,  I th ink  t h e  bes t  way t o  f i n d  what we 

found i n  t h e  Dam i s  t o  make a  l i t t l e  s k e t c h  of rne  p r o f i l e .  I n  a 

ve ry  rough ske t ch ,  t h e  maximum s e c t i o n  of t h e  Dam looks something l i k e  

t h a t  because we c o u l d n ' t  s e e  znyth ing  below t h e  water ( i n d i c a t i n g ) .  

Th i s  s l o p e  i s  about  two and a  h a l f  t o  one ( i n d i c a t i n g ) .  The o r i g i n a l  

n a t i o n a l  crown i s  probably something l i k e  t h i s  ( i n d i c a t i n g )  and t h e  

bedrock s u r f a c e  down he re  ( i n d i c a t i n g ) .  The Dam i t s e l f  a s  f a r  a s  w& 

were a b l e  t o  t e l l  i s  a  homogeneous embankment of c l a y  of medium s t i f f - t o -  

s t i f f .  There i s  no i n d i c a t i o n  t h a t  t h e r e  is  any l a y e r i n g  of pervious 

m a t e r i a l s ,  any l a y e r i n g  of s o f t  m a t e r i a l s  o r  t h a t  t h e  water i s  seeping  

through it anywhere. The t r e n c h  on t h e  downstream s lope  i s  he re  ( i n d i c a ~ i c g )  
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sad  another  one here  ( i n d i c a t i n g ) ,  were l a r g e l y  d ry  t o  t r i c k l e s ,  

well  below s ~ a n d a r d  pos tu re  optimiim, very porous and not wel l  compacted. 

The r a t e r i a l  i n  t h e  holes  and a t  the c r e s t  wss s a t u r a t e d ,  s t i f f  t o  

ncdium s t i z f ,  a c l a y  wirh a  l i q u i d  l imi t - - f rom 30 or  a  l i t t l e  lower 

26 t o  33, i n  gencrz:, wel l  z5ove the  A l i n e .  Typica l  inorganic  c l a y ,  

low p l a s t i c i t y  but f a i r l y  h igh  tul2ness--very good ma te r i a l .  

DR. T  lIOMPSON : Where d id  your boring go? Did you go a l l  

t h e  way down t o  t h e  o ld  rock l i n e ?  

CR, SERARD: We have one main boring t h a t  went down here 

( i n d i c a t i n g )  and stopped s h o r t .  And we had one boring t h a t  h i t  t h e  

bedrock he re  ( i n d i c a t i n g )  and t h e n  c l o s e r  t o  t h e  end of the  hole 

a t  t he  downstream, we h i t  bedrock about here  ( i n d i c a t i n g ) .  The depth 

t o  t h e  bedrock i s  about 80 f e e t .  

DX, THOYLPSON : Did they  excavate out  t h e  overburden before 

they  b u i l t  t h e  dam o r  d i d  they  j u s t  bu i ld  i t  on t o p  of the  overburden? 

DR. STEEP4RD: We d i d n ' t  have any knowledge of t h a t .  

CH-4T2XM.Ul WILSON: - - i n  t h e  water t a b l e s .  

DR. THOMPSON: The water t a b l e  would gene ra l ly  look something 

l i k e  t h i s  ( i n d i c a t i n g )  from t h e  deep hole .  We had a  hole  here  ( i i id ica t izg)  

t h a t  was 20 f e e t  deep and was dry,  and t h e  water l e v e l  here  i s  about 27  

f e e t  ( i n d i c a t i n g ) .  A t  t h e  downstream and a t  t he  end of t he  c r e s t ,  i t ' s  

roughly 14 or  15  f e e t .  A t  t h e  cen te r  l i n e  about 8 f e e t  down-- 

DR. MAXEY : The impl i ca t ion  i s  t h a t  i t  i s  s a t u r a t e d  below t h e r e ?  

DR. S H E M D :  Yes. 

CHAm'VIAN WILSON : Yes, and we checked on t h a t  and t h e  dc, =oree 

of s a t u r a t i o n  i s  100 percent .  

I)R. SEXARD: So, t h e  ezbanlcmsnt i t s e l f  i s  a  t y p i c a l  honogeneous 

embankment of c l a y  wi th  s u f f i c i e n t  d r a i n a ~ e  i n  the foundat ion,  o r  a t  



l e a s t  conzro l  of t h e  seepage so t h z t  t h e  water s u r f a c e  i s  never 

renchiag t h e  downstream su r face - - the  downstream s lope .  Because 

t h i s  r a t e r i a l  here  ( i n d i c a t i n g )  i s  q u i t e  d ry ,  I d o n ' t  be l i eve  it 

has ever  been wet. I f  t h e  wzter had ever reached t h e  downstream 

phase, i t  would s t i l l  be ~;..oLst and i t ' s  not  moist s o  I don ' t  t h i d c  

t h s t  i t  ever  reached t h e  d o w ~ ~ s t r e a m  s lope .  

The founda t ion  m a t e r i a l  i s  e s s e n t i a l l y  t h e  same r a t e r i a l  

i n  i t s  b a s i c  p r o p e z t i e s ,  t h a t  i s  :he embankment, t h a t  i s  t o  szy t h a t  

t h e  c l a y  i s  of about t h e  sane p l a s t i c i t y .  The g r a d a t i o n  i s  such 

t h a t  about 70 t o  80 pe rcen t  and passes  t h e  200--very l i t t l e  v a r i a t i o n  

I n  1 5  o r  20 percent .  And i n  c l a y  s i z e s  ia about 20 o r  30 percent  

f i n e r  t h a n  0002 n F l l i m e t c r s ,  about 20 or 30 percent  f i n e r  t h a n  t h a t .  

Now t h e  foundat ion ,  a s  we expected,  i s  l e s s  uniform than  t h e  

er.5adiment. I n  g e n e r a l ,  I f i n d  s t i f f  t o  mediua s t i f f  brown c l a y ,  

2 a r t i c u l a r l y  f o r  me i n  t h e  upper p a r t  here  ( i n d i c a t i n g ) .  I n  t h e  

upper t h i r d  he re ,  t h e  c o l o r  i s  mott led wi th  black and sometimes very  

o rgan ic  samples a r e  ob ta ined  but  i n  genera l  wi th  a n  undefined presence 

of s t r e n g t h  of 3,000 pounds per  square foo t .  Some of t h e  samples 

were more sandy t h a n  o t h e r s ,  a l l  we saw was sandy c l a y ,  but i n  an  

o v e r a l l  view of t h e  foundat ion ,  a  medium t o  s t i f f  t o  s t i f f  c l a y  wi th  

h o r i z o n t a l  s t r a t i f i c a t i o n ,  probably q u i t e  e r r a t i c  and some t h i n  l a y e r s  

of m a t e r i a l  t h a t  could be very  pervious r e l a t i v e  t o  t h e  c l a y .  

DR, THOMPSON: Well, what i s  t h e  m a t e r i a l - - i s  t h e r e  a  pervious 

m a t e r i a l  a t  a l l  i n  t h e  foundat ion?  

Dii. SHEPARD: I found one sample t h a t  we got  i n  t h e  hole  we 

pu t  down h e r e  ( i n d i c a t i n g )  a t  a depth t h a t  would be shown s c h e m t i c a l l y  

aSout he re ,  4 inches  long i n  t h e  Shelby till of c l e a n ,  f i n e  g r a v e l ,  pca 

g r a v e l  from about  a  q u a r t e r  to. a  ha l f - inch .  
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Now, one o t h e r  i n t e r e s t i n g  d e t a i l ' i s  one of t h e  t e s t  

b i ~ s  which we put down i n  t h e  v a l l e y  f l o o r ,  he re  ( i n d i c a t i n g ) .  

Th i s  i s  a  low poin t  of t h e  v z l l e y  which i s  r i g h t  d o m  here  ( i n d i c a t i n g )  

and t'mt i s  t h i s  e l e v a t i o n  30 and we put  one t e s t  b i t  down he re  10 

f e e t  and i n  t h a t  we found about 7 f e e t  of s t i f 5  c l a y  and then  I ran  

I n z o  a  very c l ean ,  very  course cobble z r e a .  The wacer was a t  a  depth 

of 7 f e e t  and L t  r a n  i n  very  f a s t  i n  t h i s  cobble a r e a ,  so a t  l e a s t  

t h e  one t e s t  b i t  i n  t h e  lowest  p e r t  of t h e  v a l l e y ,  we had a  very  

p r v i o u s  m a t e r i a l .  With t h e  baclciioes, I investigated t h e s e  two 

smal l  l e a k s  which I descr ibed  he re  e a r l i e r  and convinced myself q u i t e  

c l e a r l y  t h a t  t hey  were not  t h e  m a n i f e s t a t i o n  of water coming from 

underneath t h e  dam but  were coming through t h e  rock abutments and 

running out  on t h e  s u r f a c e  and s a t u r a t i n g  t h e  a r e a  around the re .  

DR. YAXEY : You say  through t h e  rock abutment? 

EL. SZRARD: Yes, I p o s t u l a t e ,  and t h e  main reason  being 

c h a t  i n  t h e  p a r t i c u l a r  b i t  t h a t .  I would put down, I would r'ind t h e  

water  flowing a t  t h a t  s u r f a c e  sometimes two o r  t h r e e  f e e t  h o r i z o n t a l l y  

but  a s  I came down deeper I came i n t o  t h e  c l a y  a g a i n  and t h e  c l a y  having 

no water i n  it. P a r t i c u l a r l y ,  t h e  s e v e r a l  b i t s  over here  near  t h e  

o u t l e t  works, i t  was q u i t e  c l e a r  t h a t  t h e  water was running from the  

cana l  i n  a  sha l low seepage. 

DR. THOMPSON: I n  t h i s p r e - a d i t  l i n e  t h e r e ,  you would ga the r  

t h e r e  .must be something down below t h a t  has some permeabi l i ty  otherwise 

it would come ou t  i n  t h e  s lope  of t h e  dam. 

DR. SHERARD: Hypo the t i ca l ly  of course we have a very  pervious 

foundat ion ,  no ma t t e r  how pervious t h e  dam i s ,  i t  s h o ~ l d  comeout i n  t h i s  
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s lope  and i t h i d c  t h a t  i s  t h e  main r eason  t h a t  it i s  down because 

t h e r e  i s  something perv ious  i n  t he  foundat ion  p a r t i c u l a r l y  r i g h t  a t  

t h e  low p o i n t , t h e r e  must be a  b i t  of g rave l  running under t he  dam. 

But,  a l s o  t h i s  d r y  ma te r i a l  on t h e  downst~eam s lope  i s  r a t h e r  pervious,  

you can  d i g  it wi th  a  shovel  very e a s i l y  j u s t  because i t  was not  

conpacted. So, very  probably, t he  d i f f e r e n c e  between t h e  c e n t e r  

porz ions  of t h e  dam ( r e p o r t e r  unable t o  hear  speaker ) - - the  d i f f e r e n c e  

becween t h e  permeabi l i ty  he re  ( i n d i c a t i n g )  and t h i s  p a r t  he re  ( i n d i c a t i n g )  

i s  t h a t  i f  any water t h a t  seeps through t h i s  r e l a t i v e l y  pervious p o r t i o n  

f i n d s  t h e  pervious zone i n  t h e  dam, r e l a t i v e l y  speaking,  and e s s e n t i a l l y  

speaking from t h e  seepage s t andpo in t  i s  t h e  zoned dam. 

NR. CONITON: Jia, t h e  o the r  po in t  i s  t h a t  t h a t  r e s e r v o i r  

j u s t  s t a y s  a t  t h e  h ighes t  peak f o r  a  s h o r t  per iod.  I t ' s  brought up 

t o  t h e r e  about  t h e  f i r s t  of March and then  about  t h e  f i r s t  of May they  

s t a r t  drawing i t  down. And it may mean t h a t  t h e  p re -ad i t  l i n e  doesn ' t  

have a  chance t o  g e t  ou t .  

CHA= WILSON: I t h i n k  i t ' s  more l i k e l y  t h a t  t h e  dra inage  

from t h e  upper s u r f a c e  l a y e r  t h a t  c o n t r o l s  i t  prevents  it from coming 

ou t .  

DR. Y f Y  : You d o n ' t  be l i eve  t h a t  t h e  movement of water i s  

between t h e  c l a y  m a t e r i a l  and the  abutments? 

DR. SKERARD: It could be--seepage back the re .  

CHAIFQ!V,+N WILSON : I would doubt t h a t .  I thinlc i t ' s  more 

l i k e l y  i n  t h e  rock. 

DR. MAXZY : I n  t h e  rock? 
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CHAIWN WILSON: Yes, t h i s  i s  a  good q u a l i t y  c l ay .  

DR. SHERARD: The o the r  point t h a t  I d i d  s k i p  over i s  

the  cons t ruc t ion .  YE. T i b b i t s  was q u i t e  c l e a r .  There was a  concre te  

cu to f f  p laced  on t h e  l e f t  abutment, more o r  l e s s  s i s i l a r  t o  t h e  ones 

we p l ace  now but  w i t h  r a t h e r  l a r g e  dimensions. He es t imated  t h a t  it 

n i g h t  be s i x  f e e t  wide and twenty f e e t p r o t r u d i n g i n t o  t h e  dam--he 

may have been a  l i t t l e  hazyon t h e  dimensions. 

DR. TEOXPSON : J u s t  on one abutment? 

DR. SIIERARD: J u s t  on one abutment,  yes.  So t h e r e  may have 

been something t h e r e  t h a t  l e a d  him t o  be l i eve  t h a t  they  needed a 
L 

cu ro f f  t o  make it s e a l .  Also,  t h e r e  i s ,  from my po in t  of view a  

rumor, t h a t  t h e r e  was a  dra inage  pipe a t  t h e  con tac t  h e r e  t h a t  never 

f looded.  

DR. KUEY: Like a  b leeder  p ipe?  

DR. SEERARD: A b leeder  p ipe ,  yes.  

DR. MfXEY: There a r e  no b leeder  p ipes  a t  t h e  f o o t  of t h e  

dam? 

DR. SHERARD: No, none whatsoever and t h e  lower p a r t  of t h e  

dam i s  completely dry. On one t e s t  b i t  t h a t  we had a s  I s a i d  i n  t h e  

deepes t  p a r t  had 7-foot  of s t i f f  c l a y  and h i t  water a t  a  very  pervious 

g r a v e l  and t h e  water immediately s t a b i l i z e d .  

I n  o r d e r  t o  avoid another  round of d e t a i l s ,  I t h i n k  I ' l i  

j u s t  s u m r i z e  by say ing ,  t h e  way I s e e  i t ,  i t ' s  a n  o ld  dam, r e l a i i v e l y  

we l l  c o n s t r u c t e d  i n  t hose  days , tba t  has a  r e l a t i v e l y  good h i s i o r y  

and c e r t a i n l y  has a  very  l a r g e  margin of s a f e t y .  The normal conditions, 

i n  my p o i n t  of view, i s  something t h a t  i n  no way we have need t o  be 
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concerned over a t  t h e  p re sen t  t ime. And it c e r t a i n l y  i s  much s a f e r  

t han  many of i t s  co l l eagues  of s i m i l a r  age. 

DR. THONPSON: Do you mean of t h i s  a r e a ?  

DR. SEUFLD: I mean i n  t h e  wes tern  p a r t  of t h e  United S t a t e s .  

So, I t h i n k  I w i l l  s t o p  t h e r e  un le s s  you have s p e c i f i c  

ques t ions  and t h e n  we can  t a l k  l a t e r ,  I guess.  

CI-IAIklN WILSON : I might make one o r  two comnents. I d i d  

have t h e  oppor tun i ty  t o  look a t  t hese  samples yes t e rday  i n  Oakland 

and reviewed t h e  h i s t o r y .  I n  such a  d e n s i t y  a s  these--of  t he  

embankment m a t e r i a l  i t s e l f ,  i s  about  90 percent  of s tandard  pos tu re  

s o  i t  i s  not a  h igh  d e n s i t y ,  it i s  a  low d e n s i t y ,  but  d e s p i t e  t h a t ,  

t h e  appearance of t h e  m a t e r i a l  i t s e l f  i s  good, of t he  dam m a t e r i a l  

i t s e l f .  

DR. SEMRD: Well,  t h a t  i s  t h e  c e n t r a l  por t ion?  

CEAIRYi WILSON: Yes. 

Dli. SEIIARD: We took some f i e l d  d e n s i t y  t e s t s  and i t ' s  10 

percent  lower. I t ' s  70 t o  80. 

DR. TXOMX'SON: Would you i d e n t i f y  t h e  hydrau l i c  f i l l  o r  

s e p a r a t e  t h a t  from t h e  l a t e r  f i l l ?  

DR. SJERARD: It i s  very  d i f f i c u l t  except  v i s u a l l y  on t h e  

scope but  r i g h t  he re  ( i n d i c a t i n g )  was a  t o p  which had sornething.rnuch 

l e s s  t h a a  cobble i n  it. We could use t h e  hand auger here  but we could 

no t  use  t h e  handhauger  t o  d i g  holes  on the  s lope .  So, except  f o r  t h a t ,  

i h e  h y d r a u l i c  f i l l  was not  what you t hinlc of i f  you a r e  t h ink ing  about 

a  puddle core  of a  hydrau l i c  f i l l  i n  C a l i f o r n i a  where it remains a 
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soup f o r  decades. This  m a t e r i a l  i s  very s i m i l a r  t o  a  very s t i c f - l i k e  

d e p o s i t .  

DR. NAXEY: So r e a l l y  it wasn ' t  wet down very  much? 

DR. SlEPdRD: Eo, I t h i n k  i t  must have been depos i ied  underwater 

but  because of t h e  f a c t  t h a t  i t  developed low l i q u i d  l i m i t s ,  it was 

a b l e  t o  conso l ida t e  i n  a  t ime t h a t  e lapsed  between now and ihen .  When 

they b u i l t  t h i s  1910 dam, they  moved u p t r e a m  a  b i t  and t h e  rumor has 

i t  t h a t  t hey  were a  l i t t l e  b i t  a f r a i d  it n u s t  have been a l i t t l e  b i t  

s o f t  a t  t h a t  t ime-- to  put  t h e  dam r i g h t  on top.  

CMLRMAN WILSON: J i m ,  you descr ibed  t h e  foundat ion  m a t e r i a l  

a s  being s t i f f  t o  medium s t i f f .  I t h i n k  t h a t  my eva lua t ion  was not  

q u i t e  t h a t  good, a  l i t t l e  l e s s  homogeneous, i f  t h e r e  i s  a  problem here 

i t  i s  i n  t h e  foundat ion  and not  i n  t h e  embankment i t s e l f .  

DR. SHEIIARD: I r e f l e c t e d  q u i t e  a  b i t  yes t e rday  a f t e r  we 

t a l k e d  S tan ,  and I concluded t h a t  t h e  samples t h a t  you saw were 

s o f t e n e d  somewhat by r e p e t e t i v e  handl ing and where you would have had 

a  sonewhat d i f f e r e n t  view i f  you would have seen  those  when they  were 

f i r s t  c u t  open. Mr. Wilson has seen  samples t h a t  were e x t r a c t e d  

from Shelby t i l l s  and c u t  l o n g i t u d i n a l l y  i n  h a l f  and put i n  p l a s t i c  

bags s e v e r a l  days before  he a r r i v e d .  I n  t h e  i n t e r i m  per iod ,  they  had 

been handled by s e v e r a l  people and they were j u s t  low enough p l a s t i c i t y  

t h a c  they. b l ed  a  l i t t l e  b i t .  There was a  l i t t l e  b i t  of s e n s i t i v i t y  i n  

them. 

CHAIRMAN WILSON : Eut embanlcmcnt m a t e r i a l s  would not  do t h a t ,  

J i m .  The founda t ion  was l e s s  competent t han  t h e  embankment. 
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DR. STBURD: The foundat ion  i s  l e s s  competent than  t h e  --..-- - -. -. 

embankment but on t h e  o the r  hand, I f e e l  t h a t  t h e  view t h a t  you 

had yes terday  would not have been q u i t e  the  same view i f  you had 

two days e a r l i e r .  

S h a l l  I then  s top?  

CHaLIL"4N WILSON: Yes. Thank you very much, J i m .  

DX. SEED: Well, now we know what t h e  dam c o n s i s t s  o f ,  what 

a r e  t h e  o the r  p a r t s  of t k e  s t ep?  F i r s t  of a l l ,  l e t  us review what 

could ha2gen t o  t h e  dam. We assume, from previous knowledge of t hese  

s h o t s ,  :he rock motion of t h i s  s i t e  would be a t  maximum a c c e l e r a t i o n  

po in t  of 025g and t h e  predomiaant frequency would be about 3 . o r  4 

cyc le s  per second. This  i s  t o  be something l i k e  t h i s  s o r t  of t h ing  

t h a t  comes out  of t he  s h o t s  t h a t  came before .  The next ques t ion  i s  

t o  analyze t h e  response t o  t h e  system t h a t  we dea l  with, f i r s t  of a l l  

t h e  foundat ion and secondly,  t h e  foundat ion  dam system. We made a  

s h o r t  s tu2y t o  determine what n igh t  happen i n  t h e  foundat ion i f  t h e  

dan were c o t  t h e r e ,  t o g e t  a  f r e e  f i e l d  response and our e s t ima t ion  

was t h a t  t h e r e  would be an  a m p l i f i c a t i o n  of t h e  rock motion by a  f a c t o r  

of about two and t h a t  t h e  ground s u r f a c e  around t h e  dam f o r  a  70 o r  

80 f o o t  foundat ion  l a y e r ,  of t h e  k ind  of m a t e r i a l  we have here ,  t h e  

f r e e f i e l d  a c c e l e r a t i o n s  might be of t h e  order  of about .05g. P u t t i n g  

the  dam on t h a t ,  we then  determined t h a t  t h e  t r a s h  response might be 

about  .08g. These a r e  ve ry  crude e s t ima tes  because t h e  amount of 

informat ion  z v a i l a b l e  i s  very  spot ty .  The samples taken i n  the  dam and 

i n  t h e  foundat ion  a r e  q u i t e  v a r i a b l e . .  Sometimes we f i n d  pressure  s t r e n g t h  

a t  8,000 psf and sometimes i t ' s  down a s  low a s  1,500 psf which i s  a n  
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enormous v a r i a t i o n  and j u s t  what t h e  average s t r e n g t h  of this-.. 

n a t e r i a i  i n  t h i s  embankment would be i s  very  hard t o  determine wi th  

t h e  informat ion  a v a i l a b l e .  We can back f i g u r e  t h e  stability of t h i s ,  

i f  we do ;hat ,  t h e n  t h e  average streng:h of t he  dar, aacd i t s  foundat ion  

would have t o  be ~ S o u t  1,4G0--average shear  s t r e n g t h  would have t o  

be about  1 ,400  psf t o  g ive  s f a c t o r  of s a f e t y  of one. That i s  a n  

unconfined p re s su re  s t rengLh of a t  l e a s t  2,800 t o  g ive  a  f a c t o r  of 

s s f e t y  of one and we know i t  i s  more than  t h a t ,  so  t h e  average 

s z r s n g t h  must be somewhere upwards, I would guess ,  3,600 pounds per 

square  f o o t ,  a t  t h e  p re sen t  time. Knowing something about  t h i s  kind 

of r a t e r i a l ,  our  e s t i m a t e s  a r e  about 505g f o r  t h e  f r e e  f i e i d g r o u n d  

s u r f a c e  response 2nd .08g a t  t h e  c r e s t  of t h e  dam. I might add here  

t h a t  t h e  pe r iod  cond i t i ons  a r e  not  t oo  f avorab le  i f  t h e  incoming 

motion i s  about  .25 per  second i n  a  predominant per iod-- the foundat ion  

system a l o n e  has  about . 3  seconds and t h i s  i s  a  ve ry  unfavorable  match 

of incoming pe r iod  of base motion and frequency of system. That  tends 

t o  amplify ve ry  s t r o n g l y  of course.  Then t h e  dam i t s e l f  might have a  

p s r iod  of about  a  q u a r t e r  of a  second o r  so ,  so  t h a t  t h e  e n t i r e  dam 

foundat ion  system would be 0.5 t o  0.6 seconds which i s  s t i l l  reasonably  

c l o s e  t o  t h e  predominant pe r iod  of t h e  incoming motions, which i s  not  

a  ve ry  f a v o r a b l e  t h i n g  from a  response po in t  of view. 

We computed t h e  maximum shea r  s t r e n g t h  inc rease  of t h e  dam 

and e s t ima ted  t h i s  a t  about 230 psf .  Having done t h a t ,  we determined 

t h a t  we might l i k e  t o  s e e  some m a t e r i a l  i n  t h e  body of t h e  dam. For 

t h a t  purpose, we took a  sample of s o i l  which was r c p r c s e n t a t i v e  of t h e  

elements  of t h e  s o i l  i n  t h e  dam, which might f i n d  i t s e l f  perhaps about  
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he re  ( ind ica t , i ng )  i n  t h e  c ross - sec t ions  which would have a  major 

p r i n c i p l e  s t r e s s  i n  t h i s  d i r e c t i o n  ( i n d i c a t i n g )  and a  minor p r inc ip l e  

s t r e s s  i n  t h i s  d i r e c t i o n  ( ind ica t ing ) - - took  t h a t  out  and d i d  a  s p e c i a l  

t r i a x i a l  t e s t  i n  which w e  Zook a  sample of c l a y  from the  body of the  

dan and consol idz ted  the  sample under 1,200 psf l a t e r a l l y  and about 

2,500 p s f ,  it might have been a  l i t t l e  b i t  more than  t h a t ,  v e r t i c a l l y  

t o  g ive  a  p r i n c i p l e  s t r e s s  r a t i o  of about two and a  qua r t e r .  Then, 

on t o p  of t h a t ,  a cyc le  s t r e s s ,  up and down t o  represent  t h e  e f f e c t  

of t h e  shear  s t r e s s e s  of e v e r y ~ h i n g  going up and down t o  a n  inc rease  

of about 230 psf s o  we cycled 500 psf a c t u a l l y  which would give a  

shea r  s t r e s s  of about 230. We d i d  t h i s  t o  observe t h e  e f f e c t  of 

cyc l ing  loading  on t h e  pore pressures  induced i n  the  s o i l  i n  t h e  body 

of t h e  dam. The e f f e c t  of t h i s - - t h i s  was p lus  o r  minus 500. The 

e f f e c t  of t h i s  was v i r t u a l l y  nothing,  t h e r e  was no pore pressure  i n -  

c r e a s e  i n  t h e  sanple  t h a t  we t e s t e d .  We could only do t h i s  j u s t  on 

one sample and it seemed t o  be reasonably r e p r e s e n t a t i v e  of t h e  

n a t e r i a l  of t h e  body of t h e  dam. It i s  my conclus ion  from t h i s  and 

looking a t  t he  m a t e r i a l  and based on o t h e r  t e s t s  t h a t  we have done on 

o t h e r  r r a t e r i a l s  was t h a t  t h e  ma te r i a l  i n  the  body of t h e  dam does not 

t e n d  t o  g e t  i n c r e a s e s  of pore pressure  a s  a  r e s u l t  of t h e  cyc l ing  

loading  t h a t  might be induced by the  l e v e l  of motions t h a t  we a r e  

t a l k i n g  about i n  our p a r t i c u l a r  case.  So, I don ' t  look f o r  any 

s i g n i f i c a n t  l o s s  of s t r e n g t h  i n  the  m a t e r i a l  of t h e  body of the  dam. 

I conclude t h e r e f o r e  t h a t  t h e  ma te r i a l  of t h e  body of the  

dam should no t  p re sen t  a problem from t h e  s t a b i l i t y  point  of view i t  

would not  l o s e  s t r e n g t h  s i g n i f i c a n t l y  and it  should be ab le  t o  withstand 



! 
dT5B20 
S POCR 
5-1-69 

t h e  s t r e s s e s  and s t r e s s  i nc reases  caused by our sho t .  I es t imated  

t h a t  t h e  shock t h a t  we a r e  tallcing about would be about 12  percent  

which would be a  n e t  decrease  i n  a  f a c t o r  of s a f e t y ,  i f  t h e  s o i l  

s t r e n g t h  d i d  not change of about 10 t o  15  percent  a s  a  r e s u l t  of t h e  

t r a n s i e n t  motions induced by t h e  shoclc we're  tallcing about .  

DR. THOMPSON: So one of them cance ls  ou t  t h e  other--your  

s t r e n g t h  inc rease - -  

DX. SEED: No, t h e  s t r e n g t h  d i d  not  increase- -d id  not  change. 

Now, we c a n ' t  r e a l l y  determine what t h e  f a c t o r  of s a f e t y  would be 

wi th  :his because we d o n ' t  know what t h e  s t r e n g t h  i s  before it. 

Ply guess  however i s  t h a t  t h e  f a c t o r  of s a f e t y  a t  t h e  present  time 

must be a t  l e a s t  one and a  q u a r t e r ,  j u s t  by looking  a t  t h e  cond i t i on  

of t h e  dam, I c a n ' t  imagine t h a t  it would be l e s s  chan t h a t .  I f  i c  

were one and a  q u a r t e r  r i g h t  now, we would have a  f a c t o r  of s a f e t y  

drop  of 15  percent  and it would s t i l l  be 1.1 which i s  not a n  unacceptable  

va lue  f o r  a  t r a n s i e n t  phenomenon, t h a t  i s  assuming no s t r e n g t h  l o s s  

i n  any of t h e  m a t e r i a l s .  So t h e  i n t e r e s t i n g  ques t ion  here i s  what i s  

t h e  p o s s i b i l i t y  of a s t r e n g t h  l o s s .  We have reasonably s a t i s f i e d  

o u r s e l v e s ,  based on  exper ience  and t e s t s ,  one t e s t ,  t h a t  t h e r e  would 

be no s t r e n g t h  l o s s  i n  t h e  body of t he  embankment, t h i s  doesn ' t  say  

anyth ing  about  what might happen i n  t h e  body of t h e  foundat ion  of t h e  

dam. And I would a g r e e  t h a t  t h e  r e a l  problem h e r e  seems t o  be i n  t h e  

founda t ion  of t h e  dam. The m a t e r i a l  down t h e r e  seems t o  be weaker and 

t h e  m a t e r i a l  i n  t h e  embankment i t s e l f ,  because of i t s  sandy na tu re  i s  

more v u l n e r a b l e  t o  a  pore p re s su re  i nc rease  a s  a r e s u l t  of t h e  cyc l ing  

b l o a t i n g  being induced i n  t h e  s t r u c t u r e  by what we're  doing. 
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Now, what do we have on t h e  c r e d i t  s i d e ,  we can look 

a t  a  l o t  of o t h e r  dam behavior  and s h o t s  l i k e  t h i s .  A good 

c:cample of t h i s  might be the  Arby Tchachapi Earthquake, and t h a t  

p a r t i c u l a r  ear thquake i n  Southern C a l i f o r n i a ,  t h e r e  was something 

l i k e  64  dams t h a t  were a f f e c t e d  i n  t h e  a r e a ,  small  dams something 

l i k e  t h i s ,  soine may have been we l l  b u i l t ,  some not so wel l  b u i l t  

, I 

i n  t h e  a r e a  where t h e  modified 1'. , c(:. .' i n t e n s i t y  was abouc seven. 

- if we would conver t  t h i s  roughly w i l l  i t  be a t  t he  hydrau l i c  a c c e l e r a t i o n  

l e v e l  a t  about . l g  and t h e n  recogniz ing  t h a t  t h i s  conversion i s  very  

pore- -never the less  i t  s t i l l  seems t h a t  i n  t h i s  a r e a  where the  modified 

i n t e n s i t y  was r epo r t ed  t o  be seven, t h e  ground motions would 

be somewhat comparable o r  perhaps a  l i t t l e  b i t  l a r g e r  t han  t h e  motions 

a t  our  s i t e .  I n  t h a t  a r e a  t h e r e  were 6 4  dams, varying h e i g h t s ,  

vary ing  q u a l i t y - - t h r e e  out  of 64 dams were damaged i n  t h i s  p a r t i c u l a r  

ear thquake.  One of t h e  dams t h a t  was damaged was t h e  Dry Canyon Dam, 

which s u r p r i s i n g l y  enough was b u i l t  i n  1910 t o  1912, i t  i s  very s i m i l a r  

t o  our  dam, i t ' s  a  r o l l e d  f i l l ,  b u i l t  over a  hydrau l i c  f i l l  which i s  

ve ry  s i m i l a r  t o  t h e  one t h a t  we 're  t a l k i n g  abou t - - i t  i s  70 f e e t  h igh  

and our  dam i s  80 f e e t  high. T h i s  dam had a  crack i n  t he  c r e s t ,  i t  

s e t t l e d  t h r e e  inches  and moved l a t e r a l l y  t h r e e  inches a s  a  r e s u l t  of 

t h e  ground motions t h a t  were induced. There was some cracking  of t h e  

c r e s t  f o r  a  v a r i e t y  of reasons  because t h e  hydrau l i c  f i l l  of t h e  body 

of t h e  dam and t h e  p o s s i b i l i t y  of much s t r o n g e r  ear thquakes t h a n  the  

one t h a t  a f f e c t e d  i t  a t  t h e  t ime,  t h e  dam was subsequ2ntly r s b u i l t .  

South Highwe Dam was damaged, t h i s  was b u i l t  i n  1908 t o  1913 

and i t ' s  a  h y d r a u l i c  f i l l  c o n s t r u c t i o n ,  81 f e e t  high and t h e  c racking  
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a t  t h e  c r e s t  i n d i c a t e d  i n c i p i e n t  f a i l u r e  a t  t h e  t ime of t h e  

ear thquake.  On t h e  o t h e r  hand, 61 out  of t h e  64 dams had no damage 

a t  a l l ,  so  i t  i s  we l l  t o  keep t h i s  i n  mind, i t  i s  t o  t h e  c r e d i t  s i d e  

thac  riotions of t h i s  i n t e n s i t y  had no t  c h a r a c t e r i s t i c a l l y  caused 

f a l l u r e s  of dams, they  have occas iona l ly  caused minor damage t o  dams. 

Now, t h e  m a t e r i a l  most l i k e l y  t o  l o s e  s t r e n g t h  i n  our 

system i s  t h e  sandy m a t e r i a l  i n  t h e  foundat ion.  Th i s  we th ink  i s  

cause f o r  l i t t l e  concern. The o t h e r  m a t e r i a l  i n  t h e  foundat ion--  

t h e  c l a y  I d o n ' t  t h i n k  w i l l  l o s e  s t r e n g t h  by t h e  i n t e n s i t y  of t h e  

motions t h a t  we 're  t a l k i n g  about .  There a r e  sandy l e n s e s  or  seams 

o r  whatever t hey  may be, we don ' t  have enough informat ion  t o  know how 

cont inuous they  a r e  t h a t  might l e a d  t o  a  minor problem. 

What about t he  d e b i t  s i d e ?  F i r s t  of a l l ,  I understand t h a t  

t h i s  i s  pu re ly  psychologica l  I ' m  su re .  I n  1895, t h e  dam a t  t h i s  s i t e  

f a i l e d  f i v e  days,  f a i l e d  one day f i v e  days fo l lowing  a n  earthquake 

100 mi l e s  away. I ' m  su re  t h a t  e f f e c t  i s  h i g h l y  psychologica l ,  i t  

doesn 'c  seem conce ivable  t h a t  a n  ear thquake wi th  t h e  i n t e n s i t y  of 

f i v e  i n  t h e  e p i c e n t r a l  r e g i o n  100 mi les  away could poss ib ly  have a f f e c t e d  

t h i s  bu t  n e v e r t h e l e s s ,  i t  i s  a  remarkable coincidence t h a t  f i v e  d a y s .  

fo l lowing  t h a t  was t h e  t ime t h a t  t h e  very  f i r s t  dam f a i l e d .  

Secondly, rock motions a t  .025g a r e  not  a  t h i n g  t o  be 

c a s u a l l y  d ismissed  a s  not  being important .  Our bes t  e s t ima te s  a r e  

t h a t  t h e  rock motions i n  Carracas  i n  J u l y  of ' 67  were a l s o  about .025g1s.  

Most of us  w i l l  no te  perhaps t h a t  f o u r  apartment  bu i ld ings  co l lapsed  i n  

Carracas  k i l l i n g  300 people i n  t h a t  ear thquake s o t h a t  motions of t h i s  

i n t e n s i t y  a r e  s eve re  enough t o  cause damage. And a g a i n  t h e  problem 
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fo l lowing  Carracas  was l a r g e l y  a  problem of t h e  s o i l  cond i t i ons  

responded q u i t e  s t r o n g l y  t o  t h e  motions t h a t  were coming i n  t o  

amplify t h e  motions t o  produce a  s i g n i f i c a n t  condi t ion .  

T h i r d l y ,  t h e r e  i s  a  probiem w i t h  the  Proesser  Creek Dam. 

T h c  Proesscr  Crcck D a m  i s  a s m a l l  d a m  i O O  f e e t  h igh ,  near  Truckee 

which was a f f e c t e d  by a n  ear thquake about  t h r e e  yea r s  ago. They 

had a  magnitude of f i v e  and a  h a l f  and we can conver t  t h a t  t o  rock 

motions i n  t h e  e p i c e n t r a l  reg ion ,  i t  would be about .03g which i s  

not  un l ike  t h e  rock motions we're t a l k i n g  about .  It i s  a  r a t h e r  

wel l  b u i l t  dam, b u i l t  by t h e  Bureau of  Reclamation and t h e  a f f e c t  

of t h e  ear thquake was t o  have caused c rack ing  of t h e  c r e s t .  

Four th ly ,  t h e  s o i l s  of our  dam a r e  c l a y  m a t e r i a l s ,  t h e s e  

k ind  of m a t e r i a l s  tend  t o  have low damping c h a r a c t e r i s t i c s  and t h a t  

i s  no t  good from a  response poin t  of view. There a r e  many o t h e r  kinds 

of m a t e r i a l s ,  sandy g r a v e l s  and sand which have a  much higher  damping 

f a c t o r s  t h a n  t h e  k ind  of m a t e r i a l s  from here .  So, from t h e  damping 

po in t  of view, t h e  response might be s t rengthened  by t h e  f a c t  t h a t  we 

have t h i s  kind of m a t e r i a l  and of course ,  we have t h i s  r a t h e r  unfavorable  

matching of a  predominant per iod of incoming motion and predominant 

per iods  o r  fundamental per iods  of t h e  system t h a t  we a r e  dea l ing  with.  

Now, p u t t i n g  a l l  t h i s  t o g e t h e r ,  it enables  one t o  draw some 

conclus ions  about  t h e  dam t h a t  we 're  d e a l i n g  with.  To summarize, I 

would s a y  t h a t  t h e  problem m a t e r i a l s  i n  our dam a r e  t h e  dry  s o i l  above 

t h e  water l e v e l ,  I say  t h i s  because i f  t h e  dam would crack t h i s  ma te r i a l  

a s  I s e e  it would be reasonably  e a s i l y  e rod ib l e .  It h a s n ' t  been 

s t i f f e n e d  and bonded t o g e t h e r  by water  prev ious ly  i n  t h e  s o i l  s o  it 
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might be q u i t e  e rod ib l e  i n  t h e  event  of t h e  c racking  of t he  

c r e s t  of t h e  dam which seems t o  have occurred i n  a  number of 

ear thquakes and t h i s  I t h i n k ,  i s  t h e  most l i k e l y  a f f e c t  of t h e  

shock t h a t  we ' re  apply ing  t o  t h e  dam on t h i s  dam. Secondly, we 

have the  sand l e n s e s  i n  t h e  foundat ion  t h a t  p r e s e n t s  something of a  

problem. It i s  very  hard f o r  us  t o  a s c e r t a i n  j u s t  how s e r i o u s  a 

problem t h e s e  a r e  because opin ions  obvious ly  vary  about the  

prevalence of t h e  l e n s e s ,  Doctor Sherard  doesn ' t  t h i n k  t h a t  they  

a r e  so  common a s  M r .  Wilson and myself would be i n c l i n e d  t o  th ink .  

I t ' s  a  ma t t e r  of op in ion .  You can  only  look a t  a  few samples and 

t r y  t o  guess  what might be done. 

1 d o n ' t  t h ink  t h e r e  i s  any s e r i o u s  danger of a  major 

s l i d e  produced by t h e  ground motions we a r e  a n t i c i p a t i n g .  I would 

s a y  t h a t  t h e r e  i s  very  l i t t l e  danger of t h i s  a t  a l l ,  but neve r the l e s s  

t h e r e  i s  a  f i n i t e  p o s s i b i l i t y  which should not  be completely r u l e d  o u t  . 
It i s  one of t h e s e  i n c r e d i b l e  even t s ,  very  u n l i k e l y .  The major e f f e c t s  

of t h e  shock on  t h e  dam a r e  l i k e l y  t o  be some minor slumping of t h e  

c r e s t  and some cracking  of t h e  c r e s t .  

F f n a l l y ,  i f  we a r e  going t o  g e t  some cracking  and slumping of 

t h e  c r e s t ,  I t h i n k  t h a t  a  number of precaut ions  should be taken i f  t h i s  

s h o t  i s  t o  be s e t  o f f .  F i r s t  of a l l ,  I would l i k e  t o  s ee  t h e  people 

downstream of t h e  dam evacuated while  t h e  sho t  i s  going on. Secondly, 

I t h i n k  i t  would be prudent  t o  draw down t h e  water  l e v e l  i n  t h e  

r e s e r v o i r  s o  i n  t h e  event  we g e t  c racking  of t h e  c r e s t ,  t h e  water 

would not  be r e a d i l y  a v a i l a b l e  t o  move i n t o  t h e  c rack  and perhaps 

cause e r o s i o n  downstream. I t h i n k  it would be prudent t o  draw down 

t h e  water  l e v e l  t o  about  1 0  f e e t  of f r e e  board o r  something along t h a t  

l i n e .  T h i r d l y ,  I t h i n k  i t  would be prudent t o  have some system 

a v a i l a b l e  r e a d i l y  t o  s e a l  any cracks  t h a t  might develop i n  t h e  c r e s t  
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of t h e  dam a s  a  r e s u l t  of t h e  shot .  T h i s  s o r t  of t h i n g  might 

be t h e  a v a i l a b i l i t y  of some cheap p i l e  l e n g t h s  of about 15  f e e t  

long which could be qu ick ly  hamered  i n  a t  c r o s s  c r acks  i f  they  

should develop and secondly,  t h e  a v a i l a b i l i t y  of a  s t o c k p i l e  of 

sand and g rave l  t o  t o s s  i n t o  t h e  c r acks  t o  s e a l  them up i f  t hey  

develop. F i n a l l y ,  I t h i n k  it would be wise t o  c a r e f u l l y  observe 

t h e  performance of t h e  dam f o r  some period of t ime fo l lowing  t h e  

shot  t o  s e e  t h a t  t h e r e  i s  no i n s t a b i l i t y  development a s  a  f u n c t i o n  

of t ime fo l lowing  t h e  shot .  

That i s  t h e  consensus of t h e  survey a s  I s e e  it and I 

should be g l ad  t o  answer any ques t ions  t h a t  you have. 

DR. TEOXPSON: Are t h e r e  any uns t ab le  l a n d s l i d e  a r eas  

w i t h i n  t h e  r e s e r v o i r  t h a t  might come i n  a s  a  r e s u l t  of t h e  sho t?  

DR. SEED: J i m ,  c an  you answer t h a t  ques t ion?  

DR. SHERARD: Well ,  we d i d n ' t ,  M r .  Thompson, look s p e c i f i c a l l y .  

The ground s u r f a c e  i s  no t  a t  a l l  h igh  and I would say c a t e g o r i c a l l y  

t h e r e  i s  no r i s k  of s l i d e ,  caus ing  a wave on t h e  su r f ace .  It i s  

j u s t  no'; t h e  k ind  of s i t u a t i o n  t h a t  even made me want t o  look 

c a r e f u l l y .  The topography i s  t o o  low. 

MR. THALGOTT : Doctor Seed, d i d  I understand you c o r r e c t l y ,  

t o  s ay  t h a t  your c a l c u l a t i o n s  were based on fundamental f requency a t  

t h i s  p o i n t  on f o u r  cyc l e s  per  second? 

DR. SEED: Yes, a t  t he  rock l e v e l .  

CHAIRivIAN WILSON: That was based on some records  from GASBUGGY, 

was i t  not?  

DX. SHERARD: We looked p a r t i c u l a r l y  a t  GASBUGGY ins t rument  

No. 10 which i s  t h i r t y  ya rds  away--(reporter  unabie t o  hear  speake r . )  
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P a .  THALGOTT : No, I w i l l  t ake  your word f o r  it.  I ' m  a  

l i t t l e  su rp r i s ed .  I thought  i t  was a  l i t t l e  s h o r t e r .  

CIIAIRMAK WILSON: Four cyc l e s  per  second l a s t i n g  f o r  about 

10  o r  15  seconds and t h e n  t a p e r i n g  of f  f o r  ano the r  10 o r  15 seconds. 

So, t h e r e  a r e  about  50 uniform shocks dur ing  t h e  f i r s t  i n t e r v a l .  

Are t h e r e  any o t h e r  ques t ions?  I would l i k e  t o  say t h a t  

I had the  oppor tun i ty  t o  review t h i s  and I am ve ry  much impressed, 

M r .  Edwards, wi th  t h e  thoroughness w i th  which t h e  gentlemen have done 

t h i s  survey.  I t h i n k  t h a t  they  have done an  e x c e l l e n t  job, i n  t h e  

s h o r t  t ime a v a i l a b l e ,  and I d o n ' t  t h ink  t h a t  very much more would be 

l e f t  by a d d i t i o n a l  e x p l o r a t i o n s  a t  t h i s  time. Non-homogeneous and 

e x ~ l o r a t i o n  and t h e  founda t ion  which we can  never f u l l y  hope t o  

r e s o l v e  and I t h i n k  we know now about it a s  much a s  we ever  w i l l  

know about t h i s  dam and I t h i n k  i t  i s  s u f f i c i e n t  t o  draw some 

conclus ions .  

DR. TEOMIDSON: You mentioned evacuat ion  downstream, j u s t  what 

does t h i s  c o n s i s t  o f ?  The downstream could be a l l  t h e  way t o  t h e  

P a c i f i c  Ocean. 

DR. SEED: I t h i n k  t h a t  Roger w i l l  t a l k  about t h a t .  

I t h i n k  i t ' s  75 f a m i l i e s  temporar i ly .  

(At t h i s  t ime,  M r .  Edwards in t roduced  some v i s i t o r s  i n  

t h e  audience who had not  been previous ly  introduced.)  

CHAILNAN WILSON : T h i s  l a s t  t o p i c  of course  i s  extremely 

impor tan t  and i f  t h e r e  is  anyone i n  t h e  audience who would l i k e  t o  

a s k  ques t ions  o r  add something,now i s  t h e  time t o  do i t .  

MR. HELLER: I would l i k e  t o  ask one ques t ion .  I f  you draw 
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down t h e  r e s e r v o i r ,  does t h i s  have any e f f e c t  on t h e  s t a b i l i t y  of 

t h e  upstream s lope?  

CHALXYAN WILSON: Would you l i k e  t o  answer t h a t ?  I t h i n k  

i t ' s  s a f e  enough myself.  

DR. SEED: I t h i n k  i t ' s  s a f e  enough t o  draw it down ( r epor t e r  

unable t o  hear  speaker . )  

DR. ThOXPSON: Th i s  draw down would never g e t  down t o  t h e  

p o i n t  where you would never  g e t  involved i n  t h e  f a i l u r e  i n  t h e  dam? 

CXAIRiY4N WILSON : Oh no, t h a t  was about a t h i r d  of t h e  way 

down and what we have contemplated i s  about t e n  f e e t  of draw down. 

DR. SEED: I t ' s  j u s t  enough t o  g e t  below the  depth of t he  

c racks .  

CHAIILWN WILSON: And t o  avoid s a t u r a t i n g  t h a t  upper downstream 

f low over t h e  c racks .  

DR. MAXEY: Have you a n  es t imated  t iming? How long w i l l  it 

t a k e  you t o  draw t h i s  down? 

CHAIRMAN WILSON : I hope we w i l l  have some input  on i t  a 

l i t t l e  l a t e r .  

MR. LOUX: I ' m  P e t e r  Loux from ERC. There i s  a c e r t a i n  

amount of evidence t h a t  t h e  peak a c c e l e r a t i o n  inpu t  i n  t h e  bedrock 

might be about  h a l f  of t h e  va lue  t h a t  you used on t h i s - -  

DR. SEED: That  i s  always good. I might add t h a t  we used 

.025g because a l l  t h e  people I t a l k e d  t o  seemed t o  g ive  me t h i s  number-- 

i t ' s  t h e  one t h a t ' s  been-- 

MR. LOUX: There i s  a cons ide rab le  amount of evldence from 
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t h e  GASBUGGY d a t a .  A l l  of t h e  running a n a l y s i s  show you our 

average a t  hTS today t h a t  i t  would experience a  l i k e l y  va lue  a t  

t h a t  d i s t a n c e - - t h i s  shot--and you would have t h a t .  

CHAIRMAN WILSON : But we a r e  here  i n  a  d i f f e r e n t  environment 

and a  d i f f e r e n t  geo log ica l  condi t ion .  

DR. MAXEY: I n  e f f e c t ,  what you ' r e  saying i s  t h a t  t h i s  i s  very 

conse rva t ive .  

MR. LOUX: I can  say t h a t  t h e  evidence i n d i c a t e s  t h a t  t h i s  

i s  conse rva t ive .  

1%. THALGOTT: Out of shear  ignorance, i f  t h i s  c racking  

does t ake  p lace ,  how long does i t  t ake  f o r  you t o  g e t  a  c a t a s t r o p h i c  

f a i l u r e  a t  t h i s  s t a g e ?  . 

CHAIRMAN WILSON: I would say  i n  t h i s  case  t h e  worse th ing  

would be t h e  e r o s i o n  of t h e  downstream s lope - - tha t  loose  dry  ma te r i a l  

on t h e  downstream of t h e  dam. The m a t e r i a l  i t s e l f  i n  t h e  dam i s  

cohesive.  It holds  t o g e t h e r ,  I th ink  t h a t  t h e  e r o s i o n  through t h e  

c racks  would proceed q u i t e  s lowly- - I  t h ink  t h e r e ' s  t ime enough t o  

s t o p  i t .  

MR. THALGOTT : Well,  l e t  me put  my problem t o  you r e a l  simple. 

I ' m  q u i t e  concerned about p re s s ing  t h e s e  people,  I th ink  t h a t  i f  t h i s  

i s  something t h a t  t a k e s  sometime, t h e r e  i s  no reason  why we c a n ' t  make 

p repa ra t ions  t o  be s u r e  t h a t  t h e r e  i s  t r a n s p o r t a t i o n  and communication 

and eve ry th ing  e l s e  w i th  t h e  people concerned so  t h a t  i n  t he  time t h a t  

it t a k e s  t o  d r i v e  out  of t h a t  v a l l e y ,  we can  evacuate  a f t e r  t h e  shot .  

I t h i n k  we would be much b e t t e r  o f f  pub l i c  r e l a t i o n w i s e  t o  wai t .  
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CHAIRNAN WLLSON : That may be t r u e  but  my concern i s  t h e  

poss ib l e  l i q u e f a c t i o n  of t h e  foundat ion  which could r e s u l t  i n  a  

c a t a s t r o p h i c  f a i l u r e  i t s e l f - - n o t  j u s t  t r a f f i c ,  I th ink  t h e r e  i s  a n  

i n c r e d i b l e  p o s s i b i l i t y .  I d o n ' t  th ink  i t ' s  going t o  happen but  t h e r e  

i s  a  i n c r e d i b l e  p o s s i b i l i t y  and t h a t  would occur t oo  f a s t  t o  evacuate  

a f t e r  t h e  shot .  

DR. M A Z Y :  Bob, I th ink  we've had so  many examples of t h i s  

type  of c racking .  Doctor Seed mentioned a  few, I have observed a t  

l e a s t  t h r e e  of t h e  examples t h a t  he mentioned and p a r t i c u l a r l y  Proesser  

which was t h e  worst cracked dam t h a t  I have ever  seen  a s  a  r e s u l t  of 

ear thquakes.  These c racks  a r e  r e a l l y  s u p e r f i c i a l - - t h i s  i s  not our  

concern. We p robab lywou ldn ' t  f e e l  so  con f iden t  about t h i s  i f  we 

d i d n ' t  have s o  many examples i n  f r o n t  of u s - - t h i s  i s  no Baldwin Dam 

f a i l u r e .  

MR. PADDOCK: M r .  Chairman, have t h e r e  been any s t u d i e s  made 

about damage t h a t  might occur i f  t h e  water l e v e l  were lowered and then  

a  f a i l u r e  occurred?  I n  o t h e r  words, we p u l l  t h e  t o p  10 f e e t  and we 

s t i l l  have a f a i l u r e .  Have any s t u d i e s  been made about t h e  

consequences-- 

CHAIRMAN WILSON: Well, t h e  only  type of c a t a s t r o p h i c  f a i l u r e  

i s  t hese  l i q u e f a c t i o n  of t h e  foundat ion  m a t e r i a l  which t h e  whole 

s h e l l  of t h e  dam would move downstream and open up a major breech 

e i t h e r  a t  t h e  bottom o r  through t h e  c e n t e r  of t h e  dam and whether t he  

water  was w i t h i n  10  f e e t  o r  a t  t h e  t o p  i t  doesn ' t  r e a l l y  make any 

d i f f e r e n c e .  P u l l i n g  i t  down 10  f e e t  h e l p s  wi th  r e spec t  t o  t h e  

c r ack ing  t h a t  i s  involved and t h i s  i s  much more of a  p r o b a b i l i t y  t h a t  
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something l i k e  t h i s  would happen. The p o s s i b i l i t y  of a  deep seeded 

l i q u e f a c t i o n  f a i l u r e  i s  j u s t  a  remote and an i n c r e d i b l e  event.  

MR. PADDOCK: Well,  i n  t h a t  r e s p e c t  of t h e  gentleman's 

ques t ion ,  t h e r e  i s  about 2,000 a c r e  f e e t  i n  t h a t  t o p  10 f e e t  and i t  

would t ake  about t h r e e  weeks accord ing  t o  our d a t a .  

CHAIRiNAM WILSON : We're t a l k i n g  about 10 f e e t  of f r e e  board 

now from t h e  t o p  of t h e  dam and we're a l r e a d y  down f i v e .  

DR. MAXEY : Well, we 're  going down f i v e  f e e t  i n s t e a d  of t e n .  

XR. PADDOCK: Well,  t he  f i r s t  o rder  of business  when I g e t  back 

Lo my o f f i c e  i n  t he  morning, w i l l  be t o  o rde r  those  f l a s h  boards out  

of t h e  sp i l lway  so  you can  f o r g e t  t h e  f i r s t  f o o t  o r  two. 

CHAIRNAN WILSON: Yes. Well,  I t h i n k  we want t o  ge t  a  r e p o r t  

from t h e  l e g a l  e f f e c t s  of drawing down t h e  r e s e r v o i r  and t h a t  i s  on 

t h e  agenda which w i l l  be coming up l a t e r .  

MR. PADDOCK: I f  you draw down 10  f e e t  of f r e e  board, t hen  

you w i l l  have approximately 1,200 a c r e  f e e t  of s to rage .  That w i l l  

t a k e  about 10 days.  

CHAIRMAN WILSON : So t h e r e  i s  t ime enough f o r  t h a t .  

MR. THALGOTT : Have they begun t o  use t h a t  water ye t ?  

(Reporter  unable t o  hear  speaker . )  

C H A I k U N  WILSON : The Board has not y e t  agreed upon a  f i x e d  

number. 

MR. PADDOCK: Well ,  i f  t h e  number has t o  be bough t , . t he  

going p r i c e  i n  t h a t  a r e a  i s  approximately 20 t o  25 d o l l a r s  an  a c r e  foo t .  

So f a r  a s  I know, t h a t  i s  t h e  Grand Mesa. 
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DR. MAXEY: I s  t h a t  what t h e  farmers  pay f o r  i t ?  

MR. PADDOCK: Yes, they  buy it by t h e  second foo t - - they  

pay about 40 o r  50 d o l l a r s  a  second f o o t  f o r  24 hours ,  so i t  

f i g u r e s  ou t  t o  20 t o  25 an a c r e  foo t .  

DR. MAXEY: Boy, t h a t  Is  high. 

MR. PADDOCK: They only  buy i n  J u l y  and August a t  t h a t  r a t e .  

CHAIRMAN WILSON: I f  t h e r e ' s  no f u r t h e r  d i scuss ion ,  I wonder 

i f  we can  go on then ,  Roger. 

Mi. SKJEI: Okay, we have looked a t  two t h i n g s ,  we have 

looked a t  t h e  downstream a r e a  i n  t h e  f i e l d  t r y i n g  t o  make some 

judgment type of e v a l u a t i o n  a s  t o  t he  a r e a  t h a t  would f lood ,  t a k i n g  

i n t o  account  t h e  k i n d s  of d e b r i s  problems t h a t  would be approached wi th  

a  downstream f lood- -d ive r s ion  t h a t  may occur  and t h i s  s o r t  of th ing .  

Another s tudy  was made on t h e  b a s i s  of some assumptions t h a t  were 

made about t h e  mode of f a i l u r e  i n  t h e  k ind  of flow t h a t  would come 

o u t  i n  u s ing  open channel  flow c a l c u l a t i o n s  f o r  what s o r t  of channel 

t h e  flow might fo l low,  fo l lowing  t h e  topographic contours .  We ' l l  

proceed w i t h  both of t h e s e  and t h e r e  a r e  some d i f f e r e n c e s  and I ' d  l i k e  

Dick Conwell t o  go f i r s t  w i th  h i s  f i e l d  e v a l u a t i o n  of t h e  a r e a s  t h a t  

might be involved.  

MR. CONWELL : Gentlemen, he re  a r e  a  couple of t a b u l a t i o n s  

and p lus  a  photograph of t h e  map involved.  

C H A I L W  WILSON: Where i s  t h e  dam? 

MR. CONWELL: The dam i s  r i g h t  he re  ( i n d i c a t i n g ) .  

F i r s t  of a l l ,  we covered t h e  ground us ing  a  judgment 

approach t o  which d i r e c t i o n  t h e  water  might t ake  i n  t h e  event  of a  
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f a i l u r e .  T h i s  i s  t h e  Harvey Gap Dam ( i n d i c a t i n g ) .  I be l i eve  you 

have the  maps and a l s o  t a b u l a t i o n s  of a l l  of t h e  fami ly  u n i t s  and 

what we cons ider  by fami ly  u n i t s ,  was a  l o c a t i o n  wi th  poss ib ly  a  

couple and maybe two chi ldren--a  house t h a t  was l i v e d  i n  plus i t s  

outhouse s t r u c t u r e s ,  t h e r e  i s  a  couple of copies  t h e r e  ( i n d i c a t i n g ) .  

DR. MAXEY : And, t h a t ' s  what t hese  numbers a r e ?  

MR. C O M L L :  The numbers t h e r e  correspond t o  the  inventory 

t h e r e  ( i n d i c a t i n g ) .  

We have v i s u a l i z e d  the  water going completely through the  

gap and coming out  through an  ent rance  here ( i n d i c a t i n g )  before i t  

could poss ib ly  s t a r t  spreading--moving ac ross  t h e  f l a t s  spread out 

and being b a f f l e d  somewhat by a  buried o u t l i e r ,  underground humpback 

and t h e n  t h i s  po in t  b i fu rca t ing - - the re  i s  a l s o  some evidence t h a t  

t h e  s tream i t s e l f  t h a t  normally flows through Harvey Gap has 

p rogres s ive ly  abandoned channels from e a s t  t o  west.  The r ad ian t - -  

h e r e  i s  a  broad jump--the d i s t a n c e  from t h i s  bur ied  bridge here  t o  

t h e  s o u t h e a s t ,  so  we v i s u a l i z e  a  worst poss ib l e  cond i t ion  which was 

spreading  i n  t h e  orange i n d i c a t e s  the  spreading t h a t  we predic ted  

i t  w i l l  take.  The drop i n  v e l o c i t y  on t h e  o t h e r  s i d e  of t h i s  r idge ,  

t h e r e  a r e  t h e s e  channels t h a t  a r e  r a t h e r  deeply i n  s i z e  which poss ib ly  

were involved wi th  t h e  e a r l i e r  f a i l u r e s  and they  may have had t h e i r  

i n c i s i o n  a t  t h a t  t ime. Now, these  a re  through s i l t ,  g l a c i e r  o r  o ld  

l a k e  beds which form a  v e r t i c a l  s lope  20 t o  25 f e e t  deep channels and 

s e v e r a l  of them c r o s s  t h e r e  and they w i l l  be a  c o l l e c t i v e  pond f o r  t h e  

water  i n  t h e  a r e a s  of t h e  volume involved. We f e e l  t h a t  once it g e t s  

p a s t  t h i s  r idge ,  it probably w i l l  have a  tendency t o  reform i n t o  t h e  
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channels .  It looks  l i k e  i t  might go through the  very  western end 

of S i l t .  Now t h i s  i s  based on f i e l d  obse rva t ions  a lone  and Roger 

-has t h e  open end c a l c u l a t i o n s  t h a t  he can amend t o  t h i s  somewhat. 

I ' ll l eave  t h i s  f o r  your r e f e rence ,  I do have a  few small  photographs 

i f  you need t o  look a t  d e t a i l .  

MR. SKJEI: Kost of t h e s e  a r e  assumptions but they  have 

been most conse rva t ive  assumptions. The mode of dam f a i l u r e  and the  

kind of f a i l u r e  i s  something but  I c a n ' t  g e t  much f e e l  f o r .  Doctor 

She ra rd . sugges t ed  t h a t  I t a l k  t o  Mr. Car twr ight ,  Div is ion  Engineer 

f o r  t h e  Div i s ion  of Dam S a f e t y ,  S t a t e  of C a l i f o r n i a ,  he says  t h i s  i s  . 

a  tough problem. They have looked i n t o  i t  fo l lowing  t h e  Baldwin H i l l s  

f a i l u r e .  They have had people who o f f e r e d  t o  do these  s t u d i e s  f o r  

them but t hey  d o n ' t  have any confidence i n  any r igo rous  a n a l y s i s .  

So, what I d i d  was assume t h a t  t h e  dam was going t o  f a i l  and t h e  whole 

t h i n g  was going t o  empty i n  twenty minutes.  Now, what I have been 

a b l e  t o  look a t  i n  terms of o t h e r  f a i l u r e s ,  t h i s  i s n ' t  a  bad 

assumption. There i s  a  ve ry  wel l  documented s tudy  on t h e  Rubicon River  

fo l lowing  t h e  f a i l u r e  of t h e  Helbrow Dam, it was under c o n s t r u c t i o n  

a t  t h e  t ime and t h e r e  was a  heavy r a i n f a l l  a r e a ,  i t ' s  a  b igger  dam 

t h a n  t h e  Harvey Gap, t h e  water  was 150 f e e t  i n  depth  a t  t h e  t ime of - 

t h e  f a i l u r e .  The dam eroded v e r y  r ap id ly .  It l e t  go wi th  something 

l i k e  24,000 a c r e  f e e t ,  f o u r  t imes a s  much water a s  we have he re .  And 

t h e  average flow was around 250,000 cubic  f e e t  per  second, peaked up 

t o  about  300,000 c u b i c - f e e t  per second. Af t e r  I had t h a t  t o  make a n  

assumption, i t  seems t o  me t o  v e r i f y  a  f a i r l y  a  very conserva t ive  

assumption a s  t o  t h e  f a i l u r e  i n  t h e  downstream flow. 
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So, us ing  t h i s  assumption I d i d  some channel c a l c u l a t i o n s  

and us ing  t h e  Chezy Mannion equat ion ,  and t h e  roughness numbers t h a t  

I had g o t t e n  from M r .  Conwell. I checked t h e  numbers wi th  experience 

w i t h  downstream flows from t h e  Rubicon River  and from s t a t i o n s  below 

S t .  F r a n c i s  and where my v e l o c i t y  seems too  h igh  and t h e  flow 

-consequent ly t oo  low, from these  c a l c u l a t i o n s  I went back t o  experience,  

and used some of t h e  v e l o c i t i e s  which were observed which gave me 

deeper  flow and I used those  deeper flows. Th i s  of course would 

me a  wider f looded a r e a .  The f i r s t  s e c t i o n  down from the  dam I took 

a t  about t h e  bottom of t h e  canyon and from t h i s  I got  a  flow depth 

from t h e  Chezy Mannion equat ion  of .about 40 f e e t ,  t h e  v e l o c i t y  was 

t o o  high.  So, I went back t o  t h e  dam experience flow r a t e  and g o t  a  

f low depth  of about 60 f e e t .  Now, a f t e r  I g e t  through wi th  t h e s e ,  

I 'll show you t h e  k inds  of channels ,  purported channels  t o  compare 

w i t h  what F red  gave you. 

VIEWGRAPH 

The second s e c t i o n  below t h e  canyon you had a f l ood  plane 

where t h e  f low would widen ou t  q u i t e  a  b i t  and now he re  i s  t h e  Chezy 

Mannion equa t ion  and exper ience  wi th  f lows seems t o  check very  we l l .  

T h i s  i s  a  ve ry  broad channel  t opograph ica l ly  and t h e  t o t a l  channel  

w id th  i s  on t h e  o rde r  of 2,000 f e e t .  

VIEWGRAPH 

Coming down t o  t h e  r i d g e  t h a t  Fred  showed you e a r l i e r ,  i s  

t h e  next  s e c t i o n  down on t h e  map where you s e e  t h e  town of S i l t  on 

t h e  Colorado River  on t h e  bottom of t h e  map. My f i r s t  s e c t i o n  t h e r e  
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i s  up on t h e  r i d g e  and he re  I g e t  a  l i t t l e  i nc rease  i n  flow 

because t h e  channel  i s  c o n s t r i c t e d .  Chezy Mannion equat ions  and 

t h e  exper ience  checked f a i r l y  wel l .  I go t  a  l i t t l e  more depth 

from exper ience  so  I used it. 

V LEWGRAPH 

Now, t h e  f o u r t h  s e c t i o n  down, a g a i n  I had t r o u b l e  w i th  

t h e  Chezy Mannion equat ion  but  I used 20 f e e t  per  second flow which 

seems t o  be f a i r l y  wel l  v e r i f i e d  by experience--downflow; Here 

f o r  t h e  f i r s t  t ime,  I began t o  g e t  some overtopping of t h e  channel 

bank. I got  a  dep th  of flow of about 60 f e e t .  The flow was p r e t t y  

wel l  c o n s t r i c t e d  here .  I picked t h e  channel ,  looked a t  i t ,  t o  see  

whether o r  no t  it would over top  t h e  banks o r  f l ood  out  toward S i l t ,  

which i s  t h e  r e a l  r eg iona l  concern. Now, looking  a t  the  same reg ion ,  

i n  o r d e r  t o  keep the  f low i n s i d e  t h a t  channel  no t  overtopping t h e  

bank, u s ing  a  v e l o c i t y  of 20 f e e t  per  second, I have t o  have a  flow 

r a t e  of 150,000 second f e e t  o r  l e s s .  Now, us ing  t h e  same mode of 

f a i l u r e  of t h e  dam, 20 minute emptying, t h a t  g ives  me a  t o t a l  volume 

supply ing  t h i s  f low of 4,400 a c r e  f e e t .  I d i d  t h i s  t o  s ee  what would 

have t o  be done t o  t h e  r e s e r v o i r  t o  keep t h e  flow i n s i d e  t h e  channel 

on t h e  b a s i s  of t h e  assumptions I had made. 

DR. MAXEY : Your f i g u r e s  a r e  based on 6,000 ac re  f e e t ?  

MR. SKJEI: T h a t ' s  r i g h t .  

VLEWGRAPH 

Now, he re  i s  t h e  upper s e c t i o n  of t h e  dam down t o  t h e  

r i d g e  a t  t h e  bottom and I show you t h e  heavy l i n e ,  t h e  f looded  a r e a s  
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t h a t  I g e t  from my c a l c u l a t i o n s  and the  dash l i n e s ,  y o u ' l l  s e e  

t h e  f i e l d  judgment a r e a  t h a t  Fred achieved,  and you s e e  I have a  

wide flow--they have a  wide flow the re ,  my c o n s t r i c t i o n  goes a l l  

through t h i s  channel  t o  t h e  west i n  the r i d g e  and Fred has h i s  

spreading  out  and going out  t o  t h e  channel through t h a t  r i d g e  down 

t o  the  sou theas t .  

VIEWGRAPH 

Here, you s e e  t h a t  I have my flow coming a l l  through t h i s  

l i t t l e  gap a t  t h e  l e f t -hand  edge of t h a t  r i dge ,  he has h i s  spreading 

ou t - -h i s  comes i n t o  t h e  two channels  p r e t t y  s a t i s f a c t o r y  and it s t i l l  

runs  i n t o  t h e  wes tern  edge of t h e  town of S i l t .  Mine, t h i s  i s  based 

on the  6,000 a c r e  f o o t  capac i ty ,  mine spreads  ou t  i n  t h i s  a r e a  and 

a l s o  tends  t o  have some problem i n  the  wes tern  edge of t he  town of 

S i l t .  Now, I would a l s o  say  t h a t  reducing t h e  c a p a c i t y  t o  about 

4,500 a c r e  f e e t ,  would avoid  t h i s  problem wi th  S i l t  than  t h e  flow 

would a l l  come down t h e  channel t o  t he  west. 

Other t h a n  S i l t ,  we're t a l k i n g  about g e n e r a l l y  t h e  same 

evacua t ion  a r e a  upstream, h e ' s  got  a  few more people over  t o  t h e  

e a s t  t h e r e  t h a t  would have t o  be evacuated,  accord ing  t o  h i s  scheme 

t h a n  I would have i n  mine, but I don ' t  t h i n k  t h e r e  i s  much involved 

t h e r e  i n  t h e  terms of t h e  t o t a l  number of people.  

DR. MAXEY: When you ' r e  t a l k i n g  evacuat ion ,  you ' re  t a l k i n g  

about  bod ie s  and n o t  f u r n i t u r e ? '  

CHAIRMAN WILSON : Oh, no j u s t  people.  

MR. SKJEI: I have done something l i k e  t h i s  f o r  t h e  Bat t lement  

Mesa Reservoi r .  
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CHAIRIlAN WILSON : ~ e t ' s  conf ine  i t  t o  t h i s .  

MR. SKJEI: We have not  r e a l l y  looked a t  t h e  problem 

i n  Colorado but  my impression i s  t h a t  t h e r e  i s  adequate  capac i ty  

t h e r e  t o  handle t h e  flow wi thout  any s e r i o u s  problem. We con- 

c e n t r a t e d  our  a t t e n t i o n  t o  g e t t i n g  i t  through t h e  populated a reas  

and t o  s e e  what k ind  of problems we had the re .  I presume wi th  t h i s  

k ind  of f a i l u r e ,  you would have a  h e l l  of a l o t  of d e b r i s  and junk 

and d i r t  coming down which would mud up a  l o t  of farm land  probably 

t h e  Colorado too.  That seems t o  be t h e  p i c t u r e  of t h i s  Rubicon River 

t h i n g ;  A v e r y  l a r g e  t r a n s p o r t  of boulders  and deb r i s .  

DR. JACOBSEN: I ' d  l i k e  t o  ask  a  ques t ion  t o  t h e  under ly ing  

assumption. Am I r i g h t  i n  understanding t h a t  you have assumed t h a t  

t h e  e n t i r e  volume of t h e  r e s e r v o i r  passes  t h e  c r o s s - s e c t i o n  t h e r e  

i n  20 minutes? 

MR. SKJEI: Yes, s i r .  

DR. JACOBSEN : That  of course i s  an  assumption? 

MR. SKJEI: Yes, s i r .  

DR. JACOBSEN: And t h a t  does t h a t  r e g a r d l e s s  of t h e  l eng th  

.of t h e  c r o s s - s e c t i o n  and upland? 

MR. SKJEI: That  ' s c o r r e c t .  

DR. JACOBSEN: So t h a t  i s  simply a n  assumption and I ' m  not  

c r i t i c i z i n g  your assumption a t  a l l .  I know how complicated t h a t  

t h i n g  i s .  

Now, t h e r e  i s  a  second ques t ion .  I f ,  f o r  i n s t ance ,  you have 

a  2,000 f o o t  wide channel  t h a t  you s t a r t  out  wi th  and you assume t h a t  

t h a t  volume pas ses  it i n  20 seconds--20 minutes and t h e  he igh t  t h e r e f o r e  
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has t o  be, l e t ' s  say 10  f e e t ,  do you t h e n  go back and s e e  what 

a n  a d d i t i o n a l  he igh t  of 10  f e e t  would do t o  t h e  width of t h e  

channel ? 

MR. SKJEI: I n  most of t h e s e  cases ,  t h e r e  i s  so  much more 

c a p a c i t y  i n  t h e  channel t h a t  doubling t h e  he igh t  wouldn't  r e a l l y  

make any d i f f e r e n c e  on it except  i n  s e c t i o n  4 down here .  Here I 

f looded t h e  channel and my flow t h e r e f o r e  spreads  out  over broader 

a r e a s  s o  i t  would be even wider t han  showed by my assumption. 

DR. JACOBSEN: So, t h e  width of t h e  channel  i s  not  e f f e c t e d  

ve ry  much by t h e  he igh t?  

MR. SKJEI: No i n  t he  upstream a r e a ,  no. 

DR. JACOBSEN : Well,  I could s e e  up i n  t h e  canyon, i t  won't 

be, bu t  down i n  t h e  f l a t l a n d s ,  I should t h i n k . t h e r e  would be. 

MR. SKJEI: There a r e  tremendous c a p a c i t i e s  i n  those  channels .  

Those a r e  40 f o o t  contours  and I a g a i n  t r i e d  t o  be conserva t ive .  It 

g e n e r a l l y  amounts t o  a  f a i r l y  broad wash and i n  many cases  and i n  

s i z e d  channels  i n  t h e  middle of it. I used a n  equ iva l en t  r ec t angu la r  

s e c t i o n  which was r e a l l y  about 50 percent  of t h e  channels  capac i ty .  

DR. JACOBSEN : That  20 minute emptying i s  r ega rd l e s s  of  t h e  

g r a d i e n t  of t h e  channel?  

MR. SWEI: Yes. 

DR. JACOBSEN: I t ' s  c e r t a i n l y  a complicated problem and t h e  

on ly  way it could  be done I th ink  i s  by models of some s o r t .  

MR. SKJEI: Yes, I d i d  go t o  M r .  Cartwright  and t o  Doctor 

She ra rd  and a  few o t h e r  people t h a t I t h o u g h t  would be knowledgeable 
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and asked them i f  t h e r e  were r igo rous  techniques  f o r  so lv ing  t h i s  

problem. I was p r e t t y  su re  t h a t  t h e r e  weren ' t  but t hey  s a i d  t h e r e  

a r e n ' t  any. 

DR. NAXEY: There a r e  some people who d i d  t h i s  dur ing  World 

War I1 on l a r g e  dams who a r e  wi th  t h e  USGS, I be l i eve  Herb Raubraw-- 

Mr. West, I'm n o t  sure .  



DR. m y :  But o f  c o u r s e ,  t h e s e  were  v e r y  l a r g e  dams. 

MR. SKJEI: I d i d  u s e  t h e  Rubison River  s tudy ,which  i s  a 

good one by t h e  way, which had good d a t a  on f l o w  which I checked and 

found o u t  a f t e r w a r d s .  M r .  C a r t w r i g h t  gave me some f l o w  r a t e s  on t h e  

S t .  F r a n c i s  Dam which h e l p e d ,  of  c o u r s e ,  c o n s i d e r a b l y ,  more s t o r a g e ,  

d e e p e r  w a t e r ,  and t h e  f low r a t e  f o r  t h e  f i r s t  h a l f  hour o r  s o ,  w e l l  

it went up f a i r l y  r a p i d l y  from s m a l l  f lows  t o  a  t o t a l  f low a t  t h a t  

t ime  t o  a b o u t  400,000 p e r  second f e e t .  So my assumpt ions  s t i l l  d i d n ' t  

b o t h e r  me t o o  much, s i n c e  t h i s  i s  s t i l l  a much s m a l l e r  dam. 

CHAIKYAN WILSON : That  20-minute a s s u m p t i o n  seems u n r e a l i s t i c  

and s h o r t  t o  me. How do  you f e e l  a b o u t  i t ?  

DR. D OUTHETT : Seems f a s t .  

CHAIRMAN WILSON: Wel l  I r e a l l y  hope i t  was f a s t .  I would 

b e  i n c l i n e d  t o  make t h i s  a t  l e a s t  t w i c e  t h a t  long.  

DR. SHERARD: W e l l ,  f r a n k l y ,  i n  o r d e r  f o r  t h e  dam t o  f a i l ,  

under t h e  w o r s t  c i r c u m s t a n c e s - -  

CHAIRMAN WILSON: I f  a  c o n c r e t e  dam f a i l s  i t  opens up a  wide 

f r e q u e n c y ,  b u t  i f  t h i s  f a i l s ,  you s t i l l  have a l l  of  t h e  run  

o f f  from t h e  o t h e r  dams, and I t h i n k  20 minu tes  i s  t o o  s h o r t .  

MR. SKJEI: I have assumed un i fo rm c l o s e u p s  on t h i s  f o r  t h a t  

y i e l d ,  b u t  a c t u a l l y  you would g e t  a c t u a l l y  a  s low b u i l d u p  which I 

d o n ' t  know w h e t h e r  i t  would approach  t h i s  o r  n o t ,  b u t  i f  i t  d i d  t h e n  

we would h a v e  t h e  same problem. 

DR. MAXEY: Is i t  p o s s i b l e  t h a t  t h e  Colorado R i v s r  

c h a n n e l  migh t  be o b s t r u c t e d  by t h e  d e b r i s  and sed iment?  You g e t  

q u i t e  a  change i n  g r a d e  r i g h t  a t  t h e  Colorado  j u n c t i o n - - d o e s  t h e  

c a r r y i n g  power o f  t h e  s t r e a m ,  i n  o t h e r  words ,  d r o p  o f f  where you might 



g e t  some o b s t r u c t i o n  f l o w  i n t o  t h e  Colorado  t h a t  might  be  damaging? 

KR. COXE'TON: I d o n ' t  t h i n k  s o  because  t h e  c h a n n e l  a t  t h a t  p o i n t  

i s  v e r y  wide and t h e  r i v e r  i s  moving v e r y  f a s t ,  and I would say t h e r e  

i s  s u f f i c i e n t  c a p a c i t y  i n  t h e  r i v e r  c h a n n e l  t o  b e g i n  w i t h  and i t  might 

h i t  i t  i n .  

MR. SKJEI: The whole d i s c u s s i o n  seems p r e t t y o n i m o u s  now, t h i s  

i s  f o r  t h e  purpose  o f  e v a c u a t i n g  peop le  and f i n d i n g  o u t  how wide--  

(Due t o  t h e  m u l t i p l i c i t y  of  v o i c e s  t h e  r e p o r t e r  was unab le  

t o  h e a r  o r  u n d e r s t a n d  t h e  s p e a k e r . )  

MR. SKJEI: The t h i n g  t h a t  concerns  us  i s  t h a t  we have looked 

a t  t h e  e v a c u a t i o n  up t h e r e ,  we h a v e n ' t  looked a t  t h e  e v a c u a t i o n  i n  S i l t ,  

and t h a t  would be  a  problem o f  a n  o r d e r  o f  magnitude.  

CHAIRMAN WILSON : Yes, b u t  you r e a c h  t h e  c o n c l u s i o n  even w i t h  

t h e  d i s t i n c t  accumpt ion t h a t  S i l t  d o e s  n o t  have t o  b e  e v a c u a t e d .  

MR. SKJEI: No, I d i d n ' t  r e a c h  t h a t , w i t h  a  6 ,000 f o o t  f low 

I s e e  some problems i n  t h e  w e s t e r n  edge of  S i l t ,  p a r t i c u l a r l y  i n  t h e  

w e s t e r n  b o u n d a r i e s  i f  you w i l l  a c c e p t  my l i n e  a s  b e i n g  good. I n  o r d e r  

t o  k e e p  t h e  combined f low i n  t h e  c h a n n e l  over  t h e r e  you have g o t  t o  

t a k e  t h e c a p a c i t y ,  s t i l l  u s i n g  t h e  20 minute  emptying,  you have t o  g e t  

t h e  c a p a c i t y  down t o  150,000--4,400 a c r e  f e e t  from 150,000 s e c o n d - f e e t  

f low-- 

DR. MAXEY: And t h a t  number a p p r o x i m a t e l y  r e p r e s e n t s  what i s  

g o i n g  t o  b e  recommended anyway? 

MR. SKJEI: Yes. 

CHAIRMAN WILSON: I t h i n k  S i l t  i s  a d i f f e r e n t  problem. We 

have a  p o s s i b i l i t y o f  a  c a t a s t r o p h y b e i n g  much l e s s  h e r e ,  you have t h e s e  
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extreme assumpt ions  and you have more t ime  involved--you have g o t  one 

i n  t h e r e .  

DR. MAXEY: What i s  your  t i m i n g  t h a t  t h e  c r e s t  w i l l  r e a c h  

t h e  Colorado R i v e r ?  

MR. SKJXI: L e t ' s  s e e ,  t h a t  must be abou t  t h r e e  m i l e s ,  f o u r  

miles--15 m i l e s  p e r  hour  would seem t o  be a  f a i r  number--over an  hour.  

MR. THALGOTT: What i s  t h e  d i s t a n c e  from S i l t  t o  t h a t  dam? 

MR. COMPTON: About t h r e e  o r  f o u r  m i l e s .  

DR.  MAXEY: But t h a t  s p e e d i n g  i s  g o i n g  t o  c u t  t h e  v e l o c i t y  a t  

t h e  c r e s t .  

D R .  SHERARD: The c r e s t  comes down a t  an i n f o r m a l  r a t e - - i t  

goes  i n  and o u t ,  even though i t  c r e s t s .  

DR.  THOMPS ON : You d o n ' t  have a  h e l l  of  a  l o t  o f  t ime.  

MR. SKJEI: The t h i n g  t h a t  you do have i s  t h e  flcw probably  

won ' t  be t h a t  f a s t ,  and I t h i n k  t h e  whole t h i n g  i s  d e b a t a b l e - - w e l l ,  t h a t  

c o n c l u d e s  my p r e s e n t a t i o n .  That  i s  a l l  I have on Harvey Gap Dan. 

C:;AIRMAN WILSON : I unders tand  t h e  S t a t e  Engineer  would l i k e  

t o  make a . s h o r t  p r e s e n t a t i o n .  

MR. KUIPER: M r .  Paddock made t h i s  map and I t h i n k  he  might  

want t o  e x p l a i n  t h i s  a l i t t l e - - F r a n k ,  do you want t o  t a k e  a c r a c k  a t  

t h a t ?  

m. PADDOCK: I made a f i e l d  t r i p  from t h e  dam down t o  t h e  h igh-  

way, and t h e r e  a r e  a b o u t  s i x  f a r m s t e a d s  on t h e  w e s t  channe l  a s  i t ' s  

shown. And, i t  l o o k s  l i k e  t o  me t h a t  t h e  r i d g e  up t h e r e  i s  p r e t t y  low 

and i f  you 've  g o t  a  f l o o d  a s  b i g  a s  has  been computed 240,000 f e e t  

i t  w i l l  jump t h a t  r i d g e .  I f  i t ' s  a l e s s e r  f l o o d  i t  w i l l  go down t h e  



w e s t  s i d e .  I f  i t  goes  down b o t h  s i d e s ,  t h e n  i t  w i l l  i n v o l v e  more 

p e o p l e  t h a n  t h e  h a l f  a  dozen t h a t  I c o u n t e d .  

The h i s t o r y  o f  o u r  Department h a s  been t h a t  a  5 0 - f o o t  dam 

g o e s  o u t  o v e r  a  four -hour  o r  l o n g e r  p e r i o d - - t h i s  i s  based on a b o u t  

60 y e a r s  o f  s t a t i s t i c s .  

DR. THOXPSON: You have a  number o f  t h e s e  t h i n g s  happen? 

MR. PADDOCK: Not a l o t  o f  them, b u t  enough t h a t  h a s  been 

used t o  make o u r  h i s t o r y .  

DR. VON LOSSBERG: There  a r e  some Dutch p a p e r s  on t h i s  s u b j e c t - -  

d i k e s - - r e l e a s e  t h e  w a t e r - - i t  makes a  d i f f e r e n c e  by t h e  amount of  w a t e r .  

MR. KUIPER: Of c o u r s e ,  t h i s  t h i n g  i s  d i f f e r e n t  t h a n  any t y p e  

of t h i n g  t h a t  we have e x p e r i e n c e d  i n  Colorado  t o o .  

MR. PADDOCK: You s e e ,  most o f  o u r  f a i l u r e s  have come about- -  

t h e  f a c i l i t i e s  have been f i l l e d  w i t h  sand bags  t o  t h e  f l a shboards - -we  

h a v e n ' t  l o s t  v e r y  many by j u s t  o v e r t o p p i n g  o r  s h e a r  f a i l u r e  from e a r t h -  

quake o r  a n y t h i n g  l i k e  t h a t .  They have been l o s t  because  peop le - - they  . 

were  c a u g h t  i n  t i m e  t o  p r e v e n t  t h e  w a t e r  coming o v e r  t o p  o f  t h e  c r e s t .  

DR. MAXEY: Is  t h i s  t o p p i n g  a t  t h e  dam a s  a r e s u l t  o f  p l u g g i n g  

up t h e  s p i l l  r a t e  t o  g e t  more h e i g h t  on i t ?  
- 

MR. PADDOCK: The m a j o r i t y  o f  them f a i l e d  on o v e r t o p p i n g  

b e c a u s e  t h e  s p i l l w a y  h a s  been  c r e s t e d .  

DR. MAXEY: It i s  n o t  an  e r o s i o n  t h i n g ,  i t  i s  j u s t  t h e  

r e  l o a d i n g .  

CHAIRMAN WILSON : W e l l ,  I t h i n k  somewhere i n  between t h e s e  

two seams i s  where  w e ' r e  t a l k i n g  a b o u t .  

MR. KUIPER: A f o u n d a t i o n  f a i l u r e  would b e  i n  a n o t h e r  b a l l  game 



e n t i r e l y .  

DX.  THOMPSON : T h a t  would be something s i m i l a r  t o  S t .  F r a n c i s .  

DR. W Y :  With a  f o u n d a t i o n  f a i l u r e  t h e  t h i n g  would move 

more o r  l e s s  a s  a  body s o  t h a t  i t  w o u l d n ' t  be immediate r e l e a s e .  

MR. ICUIPER: I would e n v i s i o n  a  c o l l a p s e  i f  t h e  t h i n g  was 

a f o u n d a t i o n  f a i l u r e .  

DR. MAXEY: It would s l i p  downstream. 

DR. SEEDS: I d o n ' t  t h i n k  t h e  f o u n d a t i o n  would f a i l  l i k e  t h e  

Shef f i e l d  Dam f a i l u r e .  There  i s  n o t  a  c o n t i n u i t y  a s  I could  

s e e  i t  w i t h  t h e  sand seams t o  make t h i s  p o s s i b l e - - s a n d  seems t o  be 

d i s c o n t i n u o u s .  So,you have s l i d i n g  th rough  some sand and some c l a y ,  

and t h i s  would n o t  a l l o w  comple te  f a i l u r e  l i k e  S h e f f i e l d  Dam. I f  

a n y t h i n g  happens  c a u s i n g  some d e g r e e  of  movement o r  f l o o d i n g  o f  t h e  

embankment, t h e n  t h e r e  would be  a r e l e a s e  o f  w a t e r  s lowly  o v e r t o p p i n g  

t h e  embankment and i t  would come o u t  much more s l o w l y  t h a n  t h e  t ime  

we ' r e  t a l k i n g  a b o u t  h e r e .  

CHAIRMAN WILSON: I t h i n k  I may have o v e r s t a t e d  t h a t - -  

MR. KUIPER: Of c o u r s e ,  you w i l l  have a s h e a r  p lane  ~ n  t h e r e  

which  would e r o d e  much f a s t e r - - j u s t  o v e r  t o p  o f  t h e  embankment. 

CHAIRMAN WILSON: You might  g e t  some f r a c t u r i n g  of t h e  s u r f a c e  

which would l o o s e n  up t h e  s u r f a c e  m a t e r i a l .  

DR. SEEDS: I t h i n k  t h a t  i t  would be i n  t h e  founda t ion- -  

MR. KUIPER: No, i n  t h e  embankment i t s e l f .  

DR. SEEDS: I s t i l l  t h i n k  i t  would slump down t o  a  mass and 

o v e r t o p .  

CHAIRiNAN WILSON : Yes, I t h i n k  t h a t  i s  a  more r e a s o n a b l e  

assumpt ion .  



DR. SEEDS: Fur the rmore ,  we a r e  t a l k i n g  abou t  a v e r y  

c o m p a t i b l e  a r e a  a t  t h e  moment. The sr.otions a r e ,  even a t  .025 g,  t h i s  

i s  v e r y  u n l i k e l y ,  c e r t a i n l y  a t  0.15 g ,  i t  i s  much l e s s  l i k e l y  t h a n  it 

was b e f o r e  and t h e  mot ions  a r e  i n d e e d ,  s o  s m a l l ,  t h e  p o s s i b i l i t y  o f  

t h i s  happening i s  v e r y ,  v e r y  remote .  

CHAIWN WILSON : I t h i n k  t h a t  M r .  B a n i s t e r  h a s  a  few comments 

which might throw a  l i t t l e  l i g h t  on t h i s  h e r e .  

2 R .  BANISTER: I wanted t o  p o i n t  o u t  t h a t  t h e r e  i s  r e a l l y  v e r y  

l i t t l e  energy  a v a i l a b l e  f o r  l i q u e f a c t i o n  o r  o t h e r  p r o c e s s e s  because  t h e  

c h a r a c t e r i s t i c  maximum d i s p l a c e m e n t  which we ' r e  e x p e c t i n g  a t  t h i s  s i t e  

o f  t h e  ground mot ion w i t h o u t  a m p l i f i c a t i o n  on t h e  o r d e r  o f  one m i l l i m e t e r ,  

and w e ' r e  t a l k i n g  abou t  t h e  d u r a t i o n  of c h a r a c t e r i s t i c s  p r e v i o u s l y  o f  

abou t  f o u r  c y c l e s .  So I wanted t o  emphasize t h a t  and b e  t h a t  t h e s e  

d i s p l a c e m e n t s  a r e  v e r y  s m a l l  and t h e y  d o  n o t  p e r s i s t  v e r y  long  and I 

t h o u g h t  t h i s  p o i n t  shou ld  be b rought  up. 

CHAILNAN WILSON: You s a y  f o u r  c y c l e s  p e r  second i s  t h e  

f requency- -  

DR. BANISTER: The c h a r a c t e r i s t i c  o f  any one f requency  i s  

o n l y  abou t  f o u r  c y c l e s  a l s o .  I f  you look  a t  a c h a r a c t e r i s t i c  f requency 

i n  t h e  BCF a n a l y s i s ,  p r e p a r a t o r y  i n  t h e  s p h e r e  of v e l o c i t y - - y o u  f i n d  i t s  

c h a r a c t e r i s t i c  d u r a t i o n  o f  a p a r t i c u l a r  f requency  f o u r  c y c l e s .  

CHAIRMAN WILSON: The r e c o r d  we saw w a s n ' t  l i k e  t h a t - - t h e  one 

we were  l o o k i n g  a t .  

DR. BANISTER: I ' m  s a y i n g  a t  a  p a r t i c u l a r  f r e q u e n c y - - c h a r a c t e r i s t i c s  

p r e v i o u s l y  -- 
DR. SHERARD: T h i s  i s  GASBUGGY 10 t h a t  we have been l o o k i n g  a t  
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DR. BANISTER: I would s a y  t h a t  t h i s  i s  a- -  

DR. SHERARD: A c c e l e r a t i o n  d i s p l a c e m e n t - -  

DR.  BANISTER: R i g h t ,  y o u ' r e  c o r r e c t .  The f requency  t r a i n  

i s  more l i k e  seven  c y c l e s .  I f  you t a l k  a b o u t  e q u i v a l e n t  ene rgy  a t  

t h e  peak i t  would be t r u e .  

CHAIRMAN WILSON: I n  any e v e n t ,  t h e  a m p l i f i c a t i o n  of mot ion i s  

q u i t e  s m a l l .  We're t a l k i n g  a b o u t  a m p l i f i c a t i o n  o f  two or t h r e e  m i l l i -  

m e t e r s .  

DR. SEEDS : It i s  t h e  a m p l i t u d e  t h a t  i s  more s i g n i f i c a n t .  

Frequency o f  f i v e  o r  s i x  c y c l e s  a  second--San F r a n c i s c o  '57 i s  a  good 

example,  b u t  t h e  a m p l i t u d e s  i s  t h e  one t h a t  makes i t  v e r y ,  v e r y  u n l i k e l y .  

DR. MAXEY: Is i t  p o s s i b l e  t h a t  t h e s e  numbers a r e  so  c o n s e r v a t i v e  

t h a t  t h e y  a r e  f a c e t i o u s ?  Is t h a t  what w e ' r e  t a l k i n g  a b o u t ?  I g e t  t h e  

f e e l i n g  t h a t  w e ' r e  b u i l d i n g  up a  strawman and h e ' s  g e t t i n g  b i g g e r  and 

b i g g e r  . 
CHAIRMAN WILSON: I t h i n k  w e ' r e  o v e r s t a t i n g  i t  some, b u t  you 

c a n ' t  d i s c o u n t  i t  b e c a u s e  of  t h e  p o s s i b i l i t y  of  t h e  r e s i d e n t s  c o n d i t i o n  

and t h e  p r e s e n c e  o f  t h e s e  c r i t i c a l  m a t e r i a l s  i n  t h e  f o u n d a t i o n - - i t  j u s t  

c a n ' t  b e  i g n o r e d .  

DR. SHERARD: I a g r e e  t h a t  i t  c a n n o t  be i g n o r e d ,  b u t  on t h e  

o t h e r  hand,  I t h i n k  we c a n  s i t  around t h e  t a b l e  l i k e  t h i s  .and l o o k  a t  

maps l i k e  t h i s ,  you c a n  p u t  y o u r s e l f  i n  a n  e m o t i o n a l  p o s i t i o n  t h a t  i s  

r e a l l y  n o t  r e a l i s t i c .  F o r  me, a l l  o f  our  e x p e r i e n c e  i n  dams and 

e a r t h q u a k e s  i n d i c a t e s ,  t o  me, t h a t  t h e r e  i s  no chance  o f  f a i l u r e .  I t ' s  

j u s t  t h a t  we c a n n o t ,  b e c a u s e  we a r e  poor t e c h n i c i a n s  i n  t h e  f i e l d  t h a t  

we d o n ' t  have a comple te  a s s u r a n c e  we c a n n o t  r u l e  o u t  t h e  p o s s i b i l i t i e s  



and you can o n l y  s t a t e  s o  much. 

MR. HELTXR: What i s  tk p a s s i b i l i t y  o f  t h i s  s h o t  t r i g g e r i n g ,  

s a y ,  a f t e r s h o c k s ,  some s o r t  of  f a l s e  s y s t e m  t h a t  migh t  be c l o s e r  t o  

t h e  dam t h a n  t h e  a c t u a l  s h o t  i t s e l f  c o n t a i n i n g  some energy?  

CHAIRMAN WILSON: Tha t  i s  someth ing  t h a t  we could  t a l k  abou t  

f o r  t h e  r e s t  o f  t h e  day ,  I g u e s s .  

MX. HELLER: Has i t  been looked i n t o  a t  a l l ?  

DR. MAXEY: Our e x p e r i e n c e  w i t h  a f t e r s h o c k  i s  t h a t  t h e y  a r e  

s o  minu te  t h a t  we d i d n ' t  even o b s e r v e  them f o r  a  l o n g  t ime .  The energy 

produced by t h i s  s h o t  i s  g o i n g  t o  be s e v e r a l  o r d e r s  of  magnitude g r e a t e r  

t h a n  any energy  r e l e a s e  from a n  a f t e r s h o c k ,  i n  o u r  e x p e r i e n c e .  

MR. HELLER: What a r e a  o f  t h e  c o u n t r y  i s  t h a t ,  p r i m a r i l y  NTS? 

DR. MAXEY: We h a v e  t o  t a k e  NTS and STS. 

DR. THOMPSON: You had an e x p e r i e n c e  up a t  SHOAL, you had a  

s e i s m i c  i n  a n  i n a c t i v e  a r e a  up t h e r e  and n o t h i n g  was t u r n e d  l o o s e .  

DR. NAXEY: SHOAL was a  good example of  an  a c t i v e  a r e a .  I 

d o n ' t  know how a c t i v e  t h i s  a r e a  i s ,  b u t  t h e  i m p r e s s i o n  i s ,  I g u e s s ,  t h a t  

i t  i s  n o t  v e r y  a c t i v e .  

DR. JACOBSEN: I u n d e r s t a n d  t h a t  a b o u t  300 e a r t h q u a k e s  

have o c c u r r e d  and none o f  them w i t h i n  50 mi les - -  

MR. ROUSE: The major  e a r t h q u a k e s  i n  t h a t  a r e a  a r e  down i n  

Cimarron on t h e  o t h e r  s i d e  of Montrose and t h e y  have had e a r t h q u a k e s  

down t h e r e  w i t h  magni tudes  c l o s e  t o  s i x  i n  1960. I s u s p e c t  t h a t  t h i s  

p a r t i c u l a r  a r e a  may b e  n o t  over  n e a r  R i f l e ,  b u t  on t h e  o t h e r  s i d e  of  

t h e  r i v e r ,  may b e  s u b j e c t e d  t o  a  magni tude o f ,  s a y ,  t h r e e  t o  f o u r .  

MR. KUIPER: While  w e ' r e  on t h e  s u b j e c t  o f  emot ion,  you might 

s a y  t h a t  many p e o p l e  i n  Denver a r e  concerned  abou t  t h e  f a u l t  r u n n i n g  



t h r o u g h  Denver.  I imagine t h a t  t h i s  i s  r a t h e r  remote ,  b u t  t h e r e  i s  

emotion on t h i s  s h o t  and you c a n ' t  i g n o r e  i t .  

DR. MAXEY: Have t h e y  looked,  w i t h o u t  emot ion ,  a t  t h e  f a c t  t h a t  

w e ' r e  w i t h i n  a  hundred m i l e s  of t h e  San Andres and t h i s  h a s  never  s l i p p e d  

f o r  u s  yet - -we 've  been want ing  i t  t o .  

MR. KUIPER: As we s a y ,  we d o n ' t  t h i n k  t h a t  t h e r e  i s  any 

f u r t h e r  need f o r  c o n c e r n ,  b u t  t h e s e  t h i n g s  do g e t  around.  

CHAIRMAN WILSON: Our t i m e  i s  g e t t i n g  s h o r t ,  gentlemen, and I 

would l i k e  t o  c o n t i n u e  i f  we may. I f  we can g e t  i n t o  a  d i s c u s s i o n  of 

t h e  l e g a l  a s p e c t s  o f  l o w e r i n g  t h e  rese rvo i r s - -who  i s  going t o  p r e s e n t  

t h a t ?  

MR. JOHNSON : I t h i n k  t h a t  t h e r e  i s  one i t e m  t h a t  i s  of 

i n t e r e s t  and t h a t  i s  what Roger i s  go ing  t o  p r e s e n t  a s  t o ,  i f  you do 

lower t h e  r e s e r v o r ,  what i s  t h e  p o s s i b i l i t y  i n  t h e  incoming weeks and 

months of b e i n g  a b l e  t o  f i l l  i t  up a g a i n ,  which i s  a  p r e l u d e  t o  some 

d e g r e e  t o  t h e  l e g a l  a s p e c t s .  

MR. CONWELL: I was i n  c o n t a c t  t h i s  morning w i t h  t h e  Bureau a t  

Grand J u n c t i o n ,  t h e i r  o f f i c e ,  and t h e  r e s i d e n t  f o r  t h e  S i l t  p r o j e c t  was 

i n  c o n t a c t  w i t h  t h e  F a r m e r ' s  I r r i g a t i o n  D i s t r i c t  l a s t  n i g h t .  Now, t h e  

p r e s e n t  f low,  a t  l e a s t  o f  R i f l e  Creek i s  now b e i n g  d i v e r t e d  t o  R i f l e  

Gap Dam b e c a u s e  t h e  r e s e r v o i r  i s  f u l l ,  b u t  t h e  F a r m e r ' s  I r r i g a t i o n  

Company h a s  p r o p r i e t a r y  r i g h t s .  The f low on May 22nd i s  e s t i m t e d  t o  

be around 90 c u b i c  f e e t  pe r  second.  Under normal o p e r a t i n g  c o n d i t i o n s ,  

t h e  F a r m e r ' s  I r r i g a t i o n  Company i s  w i l l i n g  t o  d o  t h i s  i f  t h e y  c o n t i n u e  

t o  d i v e r t  w a t e r  i n t o  R i f l e  Gap Dam t h e y  can p i c k  up abou t  f i v e  a d d i t i o n a l  

f e e t  o f  drawdown which would make i t  p r e t t y  c l o s e  t o  t h e  t e n  f e e t  o r  s o  

t h a t  we a r e  t h i n k i n g  a b o u t  a t  abou t  s h o t  t ime.  Without c u t t i n g  t h e  w a t e r  



requirements  i n  t he  d i s t r i c t  s h o r t ,  anyth ing  i n  add i r ion  t o  t h a t  would 

s t a r t  chopping i n t o  what normally would be used f o r  i r r i g a t i o n .  The 

peak flow i s  es t imated  t o  t ake  p l ace  on Eas t  R i f l e  Creek sometime between 

Hay 10th  and May 20th a t  100' cubic  f e e t  per  second. There poss ib ly  could 

b e ,  because of t h i s  p r o p r i e t a r y  r i g h t ,  t h e r e  i s  no way t o  t r a n s f e r  water  

from Harvey Gap t a  t h e  R i f l e  Gap and back. It has t o  come from Eas t  

R i f l e  Creek and be d i v e r t e d  d i r e c t l y  i n t o  t h e  Harvey Gap Reservoir .  

I t s  p l u s e s ,  anyway, f o r  t h e  reason of t h e  water l e v e l  a t  sho t  t ime and 

a l s o  t h e y ' r e  w i l l i n g  t o  forgo  where they  would normally keep i t  a t  and 

l eave  i t  a t  t h a t  u n t i l  t h a t  t ime. 

MR. AAMODT: You're say ing  t h a t  t h e  water  i s  r e a l l y  n o t  t he  

R i f l e  Gap Dam though, a r e  you n o t ?  

MR. CONWELL: Pardon ? 

XR. AAMODT: R i f l e  would be t h e  a c t u a l  l o s e r  of t h i s  amount of 

wa te r?  

MR. COF!!LL: Yes, i t  w i l l ,  because of t h e  p r o p r i e t a r y  r i g h t s .  

Now, t h i s  R i f l e  Creek i s  a  remarkable,  a s  I understand i t ,  because of 

t h e  f a c t  t h a t  i t  has an average s u s t a i n  flow of  about 30 cubic f e e t  per  

second throughout  t h e  y e a r .  It i s  one of t h e  h igher  f lowing and i t  d o e s n ' t  

respond seasonably t o  t h e  same degree t h a t  o the r  l a k e s  do. It cap tu re s  

over about  h a l f  t h e  flow of R i f l e  Creek. 

MR. KUIPER: Are we t a l k i n g  about  s i x  more f e e t  of drawdown i n  

Harvey Gap? 

MR. CONWELT.,: F ive  f e e t  i f  they  d i d  not  have any a d d i t i o n a l  water  

between now and s h o t  t ime. 

MR. KUIPER: How many a c r e  f e e t  does t h a t  amount t o ?  

CHAIRMAN WILSON: 1,200,  I b e l i e v e .  



MR. COATELL: We a c t u a l l y  f e e l  t h a t  t h i s  could  be d i v e r t e d  

i n t o  R i f l e  Gap Dam d u r i n g  t h i s  i n t e r i m  about  4 ,500  a c r e  f e e t  of t h e i r  

w a t e r ,  which would normal ly  be t h e i r  w a t e r .  

DR.  MAXEY: When you say " they , "  you a r e  t a l k i n g  about  t h e  

p e o p l e  a t  Harvey Gap Dam? 

MR. CONWELL: Yes, t h e  Farmer ' s  I r r i g a t i o n  Company. 

DR. M E Y :  I n  o t h e r  words,  t h y  a r e  f lowing  the wa te r  i n t o  

R i f l e  Gap and w i l l  t h e n  p i c k  i t  up l a t e r ?  

MR. C0NWET.L: Yes, and t h e  w a t e r  t h a t  goes i n t o  R i f l e  Gap , I  

t h i n k  t h e  Bureau h a s  some j u r i s d i c t i o n  on i t .  So, t h e r e  w o u l d n ' t  be 

t h e  l e g a l  c o m p 1 i c a t i o n s ; t h e  Farmer ' s  I r r i g a t i o n  Company i s  w i l l i n g  t o  

go a l o n g  w i t h  t h i s  s o r t  of ar rangement .  T h i s  h a s  a l l  been v e r b a l l y  

a r r a n g e d  between t h e i r  r e p r e s e n t a t i v e s  and t h e  Bureau of Mines who 

t o o k  it on themse lves  t o  s e e  what t h e  p o s s i b i l i t i e s  were t o  g e t  some 

c o n s i d e r a t i o n .  

DR. JACOBSEN: Tha t  i s  a  c o n c e s s i o n  on t h e  p a r t  o f  t h e  Farmer ' s ,  

i s  i t  n o t ?  

MR. CONWELL: Yes, s i r .  

DR. JACOBSEN: What makes them g i v e  t h a t  c o n c e s s i o n - - j u s t  o u t  

of t h e  goodness o f  t h e i r  h e a r t s ?  

MR. CONWELT.,: Wel l ,  no, s i r ,  I t h i n k  t h e y  b e l i e v e  t h a t  t h e r e  

i s  enough w a t e r  t h i s  y e a r  s o  t h a t  i t  w o n ' t  c u t  i n t o  t h e i r  c r o p  r e q u i r e -  

ments .  Anything beyond t h i s  t h e y  s a i d  t h e y  could  p robab ly  r a i s e  a  f l a t  

c u r t a i n .  

MR. KUIPER: I would s u g g e s t  v e r y  s t r o n g l y  t h a t  you check w i t h  

t h e  D i v i s i o n  o f  E n g i n e e r s - - t h e  l e g a l  o f f i c e - - o f  t h e  l e g a l i t y .  

MR. CONWETL: There  i s  no  l e g a l i t y - - t h i s  was s imply e x p l o r e d  



a s  t o  t h e  p o s s i b i l i t y .  There has been no agreements he re ,  o r  even f i rm  

commitments. 

CKAIRicZAN WILSON : Well,  we w i l l  d i s con t inue  t h i s  conversa t ion  

of t h i s  p a r t i c u l a r  i tem. It wasn ' t  r e a l l y  a  p a r t  of the  bus ines s ,  

a c t u a l l y .  I would suggest  t h a t  we go on i n t o  t h e  o the r  a reas  of concern, 

which a r e  t h e  Bat t lement  Mesa and t h e  Bureau of Reclamation. 

DR. MAXEY : I t h i n k  what we need i s  a  l i t t l e  geographic 

i n s t r u c t i o n  here .  We d o n ' t  know where t h e s e  p l aces  a r e ,  or  we may be 

t a l k i n g  about  something t h a t  we may have no concern o f .  Can you poin t  

o u t  on t h a t  map, Fred? 

MR. CONWELL: Do you want t h e  Bat t lement  Mesa f i r s t ?  

CHAIRMAN WILSON : I d o n ' t  r e a l l y  c a r e  but  l e t ' s  t ake  one 

t o p i c  a t  a  t ime and pursue i t  a l l  t he  way through. 

MR. CONWELL: F i r s t  of a l l ,  Harvey Gap Dam i s  here  ( i n d i c a t i n g ) ,  

R i f l e  Gap Dam h e r e  ( i n d i c a t i n g ) ,  t h e  s c a l e  of t h i s  map i s  approximately 

f o u r  mi l e s  t o  t h e  inch ,  one t o  two hundred and f i f t y  thousandths.  The 

s h o t  po in t  i s  he re  ( i n d i c a t i n g )  a t  Bat t lement  Creek, t h i s  b a s i c a l l y  i s  

Grand Hogback and Harvey Gap Dam i s  loca t ed  t h e r e  ( i n d i c a t i n g ) ,  Vega 

Dam i s  i n  t h e  p l a t e a u  a r e a - - t h a t  po in t  ( i n d i c a t i n g )  and t h i s  i s  t h e  

Grand Mesa a r e a  i n  h e r e  ( i n d i c a t i n g )  and t h e  Pont in  Dam--reservoir is  

h e r e  ( i n d i c a t i n g ) .  The r eason  I mention t h i s  i s  i t  i s  p a r t  of t h e  

c o l l e c t i o n  system f o r  t h e  southwest canal .  The Bat t lement  Mesa r e s e r v o i r s  

a r e  s o u t h e a s t  of t h e  s h o t  po in t  r i g h t  t h e r e  ( i n d i c a t i n g ) .  . 

CHAIRMAN WILSON : Is t h a t  a t  a  h igher  e l e v a t i o n ?  

NR. CONWELL: Yes, sir .  

CHAIR?UN WILSON : A l l  r i g h t ,  l e t ' s  t a k e  them one a t  a t ime, 
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s h a l l  we t a k e  Bat t lement  Mesa? 

MR. CONWELL: A l l  r i g h t ,  t h e  Bat t lement  Mesa r e s e r v o i r s  were 

a l s o  b u i l t  around t h e  t u r n  of t h e  century .  There were seven. We were 

no t  a b l e  t o  g e t  t o  t h i s  a r ea  a t  a l l ,  t h a t  i s  t h e  week before l a s t  

because t h e r e  was s t i l l  s i x  inches of snow t h e r e .  We had t a lked  t o  

a  person  t h a t  had been i n  t h e r e  two days before  and I a l s o  t a l k e d  

t o  t h e  a r e a  supe rv i so r  ranger  who had been i n  t h e r e  s h o r t l y  before.  

CHAIRMAN WILSON : How t a l l  a r e  t h e s e  dams? 

MR. CONWELL: A s  f a r  a s  we can determine,  t h e  t a l l e s t  one 

i s  20 f e e t ,  of t h e  seven o r i g i n a l  ones l e f t - - t h e s e  a r e  a  s e r i e s  of 

i n t e r connec t ing  r e s e r v o i r s  used t o  r e g u l a t e  t h e  f low on down t o  

Bat t lement  Creek. 

CHAIRMAN WILSON: B u i l t  w i th  horses?  

MR. CONWELL: Yes s i r ,  b u i l t  appa ren t ly  between 1896 and 

1900. 

DR. MAXEY: They a r e  a l l  of t h i s  v in t age?  

MR. CONWELL: Yes. 

CHAIRMAN WILSON: Any idea  of what t h e  s lopes  a r e ?  

MR. CONWELL: No. Two of t h e s e  dams have been breached, 

s e v e r a l  o t h e r s  a r e  f u l l  of rodent  ho le s ,  t h e  F o r e s t  Se rv i ces ,  a s  I 

understand i t ,  t h e  s o i l  conse rva t ion  c e n t e r s  a r e  involved with t h e  S t a t e  

Eng inee r ' s  O f f i c e ,  have been t r y i n g  t o  g e t  t h e  owners t o  update t h e s e  

dams, a s  I understand i t ,  s i n c e  1941. 

CHAIRMAN WILSON: Through sp i l lways  o r  con t ro l  e l e v a t i o n  o r  

what? 

MR. CONWEU: The sp i l lways ,  t h e  l a s t  one was made a s  I saw i t ,  
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i n  '67, it l i s t e d  t h e  sp i l lways  a s  being f i l l e d  wi th  t r a s h  and 

overgrown and t h e  dam themselves being f u l l  of rodent  holes .  The 

o u t l e t  works on  none of them were operable .  We're not  t a l k i n g  about 

a  l a r g e  amount of water even when these  a r e  f u l l .  

DR. MAXEY: What would be the  t o t a l  a v a i l a b l e  water i f  it 

was a l l  added toge the r?  

MR. CONWELL: I f  i t  was a l l  added toge the r ,  a s  near a s  I 

can  determine based on some of t h e s e  o l d  r e p o r t s ,  i t  i s  around a  

thousand a c r e  f ee t - -o f  t h e  f i v e  operable  ones l e f t .  B u t ,  t h i s  was 

based somewhat on surveys t h a t  were made a t  t h e  time t h e  dams were 

cons t ruc t ed  and I ' m  no t  s u r e  whether t h i s  volume inc ludes  t h e  

c a p a c i t y  t h a t  could be reached-- 

CHAIRMAN WILSON : Thi s  water would flow where? 

MR. CONWELL: It would come down Batt lement  Creek i n  a  

f a i r l y  deep channel ,  which we can,  s i n c e  we couldn ' t  g e t  i n t o  t h i s  

a r e a ,  i f  we would cons ide r  t h i s  t h e  worst  poss ib l e  f a i l u r e  and t h a t  

was a  f a i l u r e .  

DR. THOMPSON: A l l  of t h e  t h i n g s  f a i l i n g  a t  once? 

MR. CONWELL: Ac tua l ly ,  i t ' s  l i k e  a  s t r i n g  of dominoes, t h e  

b i g g e s t  one i f  it f a i l s  would flow i n t o  one of t h e  sma l l e r  ones which 

is  t h e  f i n a l  o u t l e t s  of t h e  whole system. 

DR. THOMPSON: They a r e  s tacked  up l i k e  a  cha in?  

MR. CONWELL: Wel1,not end t o  end. They a r e  kind of - -a  couple 

over  he re  f lowing  i n t o  a  l i t t l e  one and one over he re  flowing i n t o  a  

l i t t l e  one which r e g u l a t e s  t h e  flow out .  
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DR. MAXEY : How c l o s e  a r e  t h e s e  t o  S i l t ?  

MR. CONWELL: Eight  k i lome te r s - - s ix  t o  e i g h t  k i lometers .  

We have r e a l l y  made a  f e e l  of judgment. The probable consequences 

of t h e  f a i l u r e  he re  and t h e r e  i s ,  by t h e  way, on ly  one house i n  t h e  

way. And he i s  t h e  Commissioner f o r  t h e  Water Company. 

(Laughter.  ) 

Thi s  i s  a  r e s e r v o i r  system here  ( i n d i c a t i n g ) ,  t h e  sho t  

po in t  i s  he re  ( i n d i c a t i n g ) ,  and t h e  c o n t r o l  po in t  i s  i n  t h i s  a r e a  

r i g h t  he re  ( i n d i c a t i n g ) .  The channel i s  very  h igh ly  entrenched--  

a  l o t  of t r e e s  but  a  b e a u t i f u l  t r o u t  s t ream. The channel backedges 

averages down, on  t h i s  lower end ( i n d i c a t i n g ) ,  around 40 f e e t  h igh  

and f a i l u r e  under t h e  worst cond i t i ons  would pick up a  l o t  of d e b r i s  

but  I s t i l l  f e e l  it would hang up i n  t h e  channel  and break out  i n t o  

t h e  Colorado h e r e  ( i n d i c a t i n g ) .  

DR. MAXEY: L e t ' s  s e e ,  t h e  s h o t  po in t  i s  where? 

MR. CONWELL: Here ( i n d i c a t i n g )  . 
DR. MAXEY: And t h e  r e s e r v o i r  i s  up on top?  

MR. CONWELL: Yes, s i r .  

DR. MAXEY: Well,  t h a t  i s  l e s s  t han  f o u r  mi les .  

MR. CONWELL: I have t h e  exac t  f i g u r e  on those.  About t h r e e  

and a ha l f  t o  f o u r  mi les .  

DR. MAXEY: That  i s  what I was th inking .  

DR. JACOBSEN: Would t h i s  mean t h a t  on ly  one house would 

have t o  be evacuated? 

MR. CONWELL: Yes, t h a t  i s  based on t h i s  concept wi th  a  

f a i l u r e ,  which I t h i n k  has  got  q u i t e  a l o t  of conserva t i sm i n  it 
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because of t h e  assumptions t h a t  were made, f i r s t  of a l l .  It i s  

e s t ima ted  t h a t  t h e  r e s e r v o i r s  a t  t h a t  t ime would s t i l l  be iced  up-- 

no t  be f u l l  and t h i s  i s  a l s o  t ak ing  i n t o  cons ide ra t ion  t h a t  you have 

a whole l o t  o f  f a i l u r e s  s imul taneous ly  i n  o rde r  t o  g e t  h igh  enough 

body t o  come ou t  of t h e  channel and I d o n ' t  t h i n k  t h e  volume i s  t h e r e .  

DR. MAXEY: But i f  t h e  b i g  one h i t s  t h e  smal l  one, t h c n  - 

t h e  small  one i s  going t o  f a i l .  

MR. CONWELL: A good p o i n t ,  yes  sir .  

MR. MILLER: Are these  dams normally d r y  o r  low, a s  we l l  a s  

Harvey Gap Dam? 

MR. CONWELL: They a r e  low i n  t h e  f a l l - - t h e  dams a r e  no t  

being opera ted .  You c a n ' t  r e g u l a t e  t h e  flow ou t  because you c a n ' t  

g e t  t h e  o u t l e t s  t o  work. The water from Batt lement  Creek i s  d i v e r t e d  

o f f  down below t h i s  gauging s t a t i o n  he re  ( i n d i c a t i n g )  and t h e  two 

c a n a l s  t h a t  i r r i g a t e  Morris Mesa and one of t h e  o t h e r  s e c t i o n s  of 

Grand Valley.  

DR. MAXEY: That i s  no t  t h e  Mesa Dam, t h a t  i s  t h e  i r r i g a t i o n  

water .  

MR. CONWELL: I t ' s  a l s o  used f o r  i r r i g a t i o n  but  i t  i s  a l s o  

used d o m e s t i c a l l y - - i t ' s  a  ve ry  good q u a l i t y  water .  

DR. M W Y :  Well,  where i s  i t  used? 

MR. CONWELL: I understand t h a t  i t ' s  so ld  o u t  i n  t h e  Mesa 

a r e a .  

DR. THOMPSON: You say  t h e r e  i s  no means of c o n t r o l l i n g  t h e  

f low ou t  of t h e  r e s e r v o i r ?  

MR. CONWELL: That  i s  my information,  yes .  



MR. AAlYOMI: What is the mechanism for their draw down 

if they slope and fall? 

MR. COWELL: Seepage, they leak. 

DR. MAXEY: What are these--fruit trees? 

MR. CONWELL: Orchards. 

The small black squares are basically houses. 

DR. MAXEY: Most of these people use this water supply out 

of the ditch, is that what you're saying? 

MR. CONWELL: No, I don't know who uses it for domestic supply, 

I'm just told that it is used for domestic supply, it might be used 

in Grand Valley, I'm not sure. 

MR. KINNAMAN: I understand those people use this to fill 

cisterns--they use it all during the summer and they have to refill for 

the winter. 

DR. MAXEY: The idea is not to drink water in Silt. 

MR. KINNAMAN: The idea is not to drink silt in water. 

CHAIRMAN WILSON: Do you people have a specific recommendation 

on this? 

MR. SKJEI: All I can say is we have gone through some of 

the things on the hydraulic calculations and similar catastrophic 

failures and I get the same pattern that he does--everything the same 

within the channel, there's been no stability analysis and damage 

data of any kind. Since there is only one family to be evacuated, 

I don't see why we just don't evacuate the house and let it go at 

that. 
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CHAIRMAN WILSON: Does the  S t a t e  have any p a r t i c u l a r  comments? 

MR. PADDOCK: One deep channel a r e a  which i s  about 1,900 

f e e t .  P a r t  o f  t h e s e  dams do go out .  I ' v e  never been ab le  t o  g e t  

i n t o  t h e s e  p a r t i c u l a r  dams but  a s  a  r e s u l t  of what I hear  today, I 

w i l l  be t h e r e  t h i s  summer, a s  soon a s  i t ' s  open. 

DR. M A Z Y :  Th i s  may c l e a r  out a  n i c e  p a t h  f o r  you. 

MR. KUIPER: Without a n  assay  of each dam I would determine 

t h e  damage t h a t  you would be l i a b l e  f o r - - I  c a n  s e e  a l l  k inds  of c laims 

coming i n  f o r  damage. 

DR. THOMPSON: You mean damage t o  t h e  dams? 

MR. KUIPER: Yes. 

DR. MAXEY: You're t a l k i n g  about a  be fo re  and a f t e r  type? 

MR. KUIPER: Yes. 

MR. EDWARDS : I t h i n k  t o  c l a r i f y  a  po in t  h e r e ,  t h i s  Panel,  

around t h e  t a b l e ,  i s  t o  d i s c u s s  t h e  hazards of t h e  dam and we're  not 

a sk ing  t h e s e  people t o  worry about t h e  p r i c e - - f i n a n c i a l  p r i c e s  of 

t h e  consequences-- that  f a l l s  w i t h i n  t h e  purview of another  a r ea .  I 

might a l s o  s t a t e  t o o , t h a t  p r i o r  t o  shot  time t h e r e  w i l l  be a  thorough 

p re sho t  i n v e s t i g a t i o n  of a l l  f a c i l i t i e s  s u b j e c t  t o  whatever snow 

l i m i t a t i o n s  bu t  eve ry th ing  a v a i l a b l e  w i l l  be i n spec t ed  thoroughly even 

t h o s e  t h a t  have a l r e a d y  been looked a t  w i l l  be looked a t  a g a i n  p r i o r  

t o  t h e  s h o t  so  we w i l l  have a  pre  and pos tshot  comparison. 

DR. MAXEY: W i l l  you take them i n  w i t h  a  chopper? 

MR. EDWARDS : I f  necessary .  

MR. PADDOCK: I might add one poin t .  The problem of rodents  

which we heard  mentioned. We have a  record  o f ,  ou t  of e i g h t y  f a i l u r e s ,  
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only  two of them were caused by roden t s .  Rodents hard ly  ever ,  

un le s s  t h e y ' r e  beavers ,  go under t h e  water .  One f a i l u r e  was because 

of a  beaver-- they went i n t o  the  dam and t h e n  went up i n t o  t h e  m a t e r i a l  

of t h e  water and then  went on through,  of course .  

CHAIRMAN WILSON : Was t h e r e  any f u r t h e r  d i scuss ion?  

MR. MUDRA: I would l i k e  t o  mention one th ing .  I overf lew 

t h e  a r e a  on Monday and a l l  of t h e  r e s e r v o i r s  were f i l l e d .  A l l  of 

t h e  roads a r e  c lo sed  but  t h e r e  a r e  a  l o t  of snowmobile t r a c k s  on 

t h e  s u r f a c e  of t h e  r e s e r v o i r .  The only  open water t h a t  I could  s e e  

was t h e  outflow. 

CHAIRMAN WILSON: -- the i n d i c a t i o n  i s  t h a t  they  a r e  a l l  

c losed  i n  t h a t  a r e a .  

MR. MLJDRA: ,Yes ,  a s  of Monday. 

CHAIRMAN WILSON: Well,  t hen  a l l  r i g h t  l e t ' s  go onto  t h e  

next  problem a r e a .  

MR. SKJEI: I would l i k e  t o  make a  l i t t l e  summary s ta tement  

t o  s o r t  of fo l low up F r e d ' s  d i s c u s s i o n  t h i s  morning. I ' m  a f r a i d  we 

l e f t  you wi th  some r e s e r v a t i o n s  about t h i s  th ing .  I would l i k e  t o  

read  you what we're  going t o  s ay  i n  ou r  r e p o r t ,  e s s e n t i a l l y  what we're  

going t o  say  i n  our  r e p o r t .  We have d i scussed  t h e  Harvey Gap Dam and 

i t s  a r e a  and t h e  reason  we ' re  r e a l  concerned about  i t - -and ,  we say ,  

"An i n i t i a l  e v a l u a t i o n  i n d i c a t e d  t h a t  t h e  dam could be a  p o t e n t i a l  

hazard i n  i t s  p re sen t  s t r u c t u r a l  and hydrau l i c  cond i t i on  subsequent ly 

a  s e p a r a t e  i n v e s t i g a t i o n  was begun conducted l a r g e l y  by Doctor J. R. 

Sherard  under t h e  t e c h n i c a l  d i r e c t i o n  of Doctor H. B. Seed and t h e  

r e s u l t s  i n d i c a t e d  t h a t  t h e  dam d i d  no t  experience any s e r i o u s  damage 

a s  of t he  consequence of t h e  RULISON ground motion. Therefore ,  t h i s  
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hazard according t o  Doctor Sherard and Doctor Seed does not  e x i s t . "  

Xow, t h a t  i s  a  very s t r o n g  s ta tement ,  a  l i t t l e  t oo  s t rong  p e r h a ~ s ,  

and i have q u a l i f i e d  t h a t  a  l i t t l e  b i t  t o  suggest--and I go on " t h a t  

a  p a r t i c u l a r  s tudy  h a s a l s o  been d i r e c t e d  i n  t h ~  problems of s t a b i l i t y  

of R i f l e  Gar, d a t a ,  Bonham Dam and small  Bat t lement  Mesa r e s e r v o i r s .  

Also,  some a t t e n t i o n  was d i r e c t e d  t o  t h e  m n y  problems of the  many 

c a n e l s  I n  t h e  a r ea .  A c u r r e n t  consensus of those  concerned were 

dam and cana l  s t a b i l i t y  which i n d i c a t e  t h a t  t hese  f a i l u r e s  a r e  not  

a  serLous hazard.  R i f l e  Gap, Vega, and Bonham Dam would appear t o  

be of unquest ionable s t a b i l i t y .  The Bat t lement  Mesa r e s e r v o i r s  a r e  

l a r g e i y  a n  unknown q u a n t i t y  because of t h e  c u r r e n t  i n a c c e s s i b i l i t y  

and t h e  deep snow cover ,  however, t h e  a v a i l a b l e  d a t a  i n d i c a t e s  t h a t  

because of t h e  dams deep maintenance t h e  m a t e r i a l s  i n  t h e  dam a r e  

e s s e r . t i a l l y  sand and g r a v e l  wi th  cobbles  and bouiders  and not  

p a r t i c u l a r l y  s e n s i t i v e  t o  se i smic  motion. Water l e v e l s  a r e  minimum. 

- / recauc ionary  measures t o  remove any hazards  t o  persons would be 

u n i i k e l y  i n  t h e  event  of any f a i l u ~ e  o r  plan. Other probiems of 

minor na tu re  t o  persons inc lude  t h e  p o s s i b i l i t y  of cana l  bank f a i l u r e  

and a  s l i g h t  problem of i n j u r y  downstream t o  ou te r  works below Vega 

Dam. Damage t o  t h e s e  s t r u c t u r e s  may occur  a s  a  consequence of present  

i n s t a b i l i t y  and f a i l u r e s  t r i g g e r e d  by t h e  seismic motion and superimposed 

on se i smic  e x i s t i n g  s t u d y  por t ions ."  Now, perhaps aga in ,  t h a t  i s  a  

r a t h e r  s t r o n g  s ta tement  t h a t  we want t o  q u a l i f y  a  l i t c l e  b e t t e r .  

And f i n a l l y ,  we say ,  "some published d a t a  a s  wel l  a s  

d i s c u s s i o n s  wi th  a p p r o p r i a t e  agencies  and i n d i v i d u a l s  we a r e  aware of 

t h e  presecce  of numerous small  dams and r e sezvo i r s  i n  t he  a r ea .  l5ny 

h igh  e l e v a t i o n s  a r e  not  a c c e s s i b l e  because of snow coverage of t hese  
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rosds .  These r e s e r v o i r s  a r e  of va r ious  s i z e s  and have unknown 

c o r d i t i o n s  a s  f a r  a s  r e ? a i r s  o r  a s  f a r  a s  we can de t e rn ine  t h e s e  

do not constitute hazards t o  persons." 

So ,  Ln sGmary ,  we a r e  meationLng a  number of p laces  t h a t  

we hzve loolied a t  dsms and we have seen  dams and we have g r e a t  

cozfidence i n  t h e  Bureau of Reclana t ion  dam and our eva lua t ion  

s u g g e s ~ s  t h a t  t h e r e  a r e  no problems t h e r e .  I am s u r e  t h a t  t h e  

Bureau w i l l  have t h i n g s  t o  say  abour t h a t .  

We z r e  a  l i t t l e  concerned about t h e  s t a b i l i t y  of some 

. 7 c a c a l  SaTiis. We have brought u? t h e  ques t ion  of t he  mine shavings 

pond and I d o n ' t  f e e l  t h z t  we're ve ry  concerned about t h a t .  The 

o l d e r  janks o r  t h e  h igher  banks a r e  p r e t t y  dry and t h e  lower ones 

a r e  a  l i t t l e  wet, any f a i l u r e  might drop some m a t e r i a l  down toward 

t h e  r i v e r .  So, a s  f a r  a s  I ' m  concerned, I ' m  not very  concerned 

about it e i t h e r .  I wanted t o  make t h a t  summary s ta tement  t o  b r ing  

t h i n g s  back a  l i t t l e  b i t  more toward c e n t e r .  I ' m  speaking f o r  

Fred  5n sone r e s p e c t s  and I i n v i t e  him t o  c o n t r a d i c t  me i f  he c z r e s  

t o  because he has  spen t  a  l o t  of time i n  t h e  a r ea .  But h i s  i n i t i t a l  

s ta tement  was l a r g e l y  t o  s ~ m m r i z e  t h e  a r e a s  t h a t  he looked a t ,  the 

t h ings  t h a t  he thought  might be p o t e n t r a l  hazards and now I wanted t o  

say  t h a t  our  e v a l u a t i o n  g e n e r a l l y ,  s h o r t  of t h e  s t a b i l i t y  a n a l y s i s ,  

we g e n e r a l l y  f e e l  t h a t  t h e r e  a r e n ' t  any s e r i o u s  problems. P a r t i c u l a r l y ,  

t h e r e  a r e n ' t  any hazards t o  persons t h a t  haven ' t  been d iscussed .  There 

a r e  ho le s  i n  our surveys of course--upper dams and r e s e r v o i r s  a t  

upper i e v e l s ,  o ld  dams and r e s e r v o i r s  bu t  aga in  I don ' t  t h i d i  t h sy  

constitu:e any hazards  t o  persons.  So, w i th  t h a t ,  what ?oLnt s h a l l  we 

t a k e  up next?  
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CH.kILh2.N WILSON: L e t ' s  go i n t o  the  a n a l y s i s  of t h e  var ious  

p a r t s - -  

DX. ?IAXEY : Well, i f  t h e r e  i s  no hazard t o  persons,  why a r e  

we concerned--we're not  concerned wi th  l i a b i l i t i e s ,  except  t o  s a f e t y  

iil people.  

CHAIkY4N WILSON: Caes t h a t  s t a ~ e r n e n t  apply t o  t he  cana l  banks? 

2%. SKJEI: Of course ,  t h e r e  could always be somebody standing 

on th2  cana l  bank 2nd t h e  bank s l i p  out  from under him, s h o r t  of t h i s ,  

I know of no hazard.  

KR. EEWARDS : As f a r  a s  people a r e  concerned, i t  has been 

rnentloned b r i e f l y  a  minute ego and t o  r e i t e r a t e ,  theze  w i l l  be 

evacuat ion  of a l l  persons out  t o  t h e  l i m i t  of about f i v e  mile  r ad ius  

r e g a r d l e s s  of today ' sproblem but f o r  o t h e r  r ea sons ,  they  w i l l  be 

evacuated.  

DR. MAXEY: Are t h e s e  s i l t y  d i t c h e s  w i t h i n  f i v e  miles  of 

t h e  sho t?  

MX. COAWELL: No, t h e y ' r e  between twenty and t h i r t y  k i lome te r s  

of t h e  shot  po in t .  

DR. MAXEY : Like  7 t o  10 mi les?  

MR. SRJEI: I ' d  l i k e  t o  remind you about Doctor Seeds 

s t a t emen t s  about dam f a i l u r e s  and a r e a s  of s t r o n g  c l a y  motion. 

CHAiA2iAN WILSON : With regard  t o  t he  l a n d s l i d e s  and the  cana l  

s l o p e s  and so  f o r t h ,  we assume t h a t  t h i s  can  be i roned out  between the  

Bureau t h e n  and t h e  p a r t i e s  concerned--then we don ' t  have t o  d i s c u s s  

L t .  



M. EDWAFLDS: Would you s t a t e  t h a t  again.  

CK411G%N WILSON : Weil, do we have t o  cons ider  t h i s  problem 

i f  t h e r e  i s  no hazard t o  human l i f e ?  

M. EDTJ?.ICCS : Not a s  a  hazard s ta tement - - I  think--speaking 

i n  t hose  a r e a s  where we might do some damage t o  proper ty  i n  i t s e l f  

but t h e  damage t o  t h i s  proper ty  a s  such proposes no hazard t o  t he  

surrounding t e r r i t o r y  and i t s  people.  I th ink  t h i s  i s  something 

t h a t  we can l eave  i n  t h e  purview of t he  ope ra t ions  o f f i c e  and i t s  

l l a b L l i t y  procedures  and i t s  s h o t  t ime 02e ra t ion  plan.  

2 s .  MILLER: Le t  me add one t h i n g  t o  t h a t .  I t h i n k  t h a t  we 

should be b r i e f  p a r t i c u l a r l y  w i th  r e spec t  t o  t h e  cond i t i ons  you a r e  

a s s o c i a t e d  w i t h  and t h a t  t h e  m a t e r i a l  be s a t u r a t e d  wi th  t h e  l i k e l i h o o d  

o r  unlilcelihood of s l i d e s .  Whether o r  not  t h a t  c o n s t i t u t e s  a  problem 

wi th  r e spec t  t o  human l i f e  and whether it c o n s t i t u t e s  a  problem t o  

p r o p r t y  damage, t h a t  should be implied.  

M. COhTELL: Two th ings  t o  amplify t h a t .  The b e s t  information 

t h a t  I have been a b l e  t o  g e t  from t h e  f i e l d  engineer  of t h e  Bureau of 

Reclamation i t s e l f .  These s l i d e s  would i n t e r f e r e  w i th  t h e  f u n c t i o n a l  

o p e r a t i o n  cana l  of t h e  power l i n e - - t h e r e  was no mention p o t e n t i a l i y  

any damage t o  peop le - - ju s t  t o  property.  Also, t h e  o the r  imp l i ca t ions  

was t h a t  he found out  t h a t  t h e  cana l  systems i n  t h i s  a r ea  a r e  t h e  main 

source  of economy i n  t h e  ranching t h a t  goes on. So, i t  i s  a  

f u n c t i o n a l  i n t e r f e r e n c e .  

CT2AWAhT WILSON: The ques t ion  has been r a i s e d  and I th ink  we 

ought t o ,  a t  l e a s t ,  hear  a  b r i e f  on what rhe  problem is--what :he 

system i s  we ' re  t a l k i n g  about--some idea  of what t h e  potential. damage 
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n i g h t  be--who cou ld  g i v e  t h a t  ? r e s e n t a t  i o n ?  

PB. C0:iblELL: The whole f a c i l i t y  i s  known a s  COLLBUN 

P r o j e c t .  The observed a r e a s  of b o t h  t h e  c a n a l  and f e e d e r  l i n e  

i n s t a b i l i t y ,  h e r e  i s  t h e  f e e d e r  l i n e s  ( i n d i c a t i n g )  i n  s t o c k s  ( i n d i c a t i n g )  

f o r  t h e  Molina Power P l a n t  h e r e  ( i n d i c a t i n g )  and h e r e  i s  t h e  c a n a l  

s y s t e s  g e n e r a l l y  coming o u t  o f  Vega Dam ( i n d i c a t i n g ) .  These have 

been o u t l i n e d  i n  r e d .  These a r e  a  problem a r e a  g e n e r a l l y  speak ing  

b u t  n o t  a lways ,  tt.- c r e  s a t u r a t e d  s i lzs .  

C:IAI?2AN WILSON: Where i s  t h e  s h o t  p o i n t  a g a i n ?  

MR. COh%JELL: The s h o t  p o i n t  i s  o f f  t o  t h i s  d i r e c t i o n  

( i n d i c a t i n g ) .  Now h e r e  i s  a  l i s t  of t h e  s t a t i o n s  b o t h  on t h e  c a n a l s  

and t h e  d i t c h e s  t h a t  were g i v e n  t o  me by them t h a t  t h e y  have had 

p a s t  problems w i t h .  And t h e s e  numbers cor respond  t o  t h e  a r e a s  marked 

o u t .  

DR. MAXEY: T h e r e  i s  a c t u a l l y  i n s t a b i l i t y  i n  some of  t h e s e  

dams r i g h t  now? 

XR. CONWELL: I have checked one myse l f - - the  Vega Dam and i t  

Ls going .  

(At t h i s  t i m e ,  Mr. Conwell showed some p i c t u r e s . )  
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MR. MOTIT: Excuse me,are  we t o  unders tand  t h a t  t h i s  i s  n o t  

a  f u n c t i o n  o f  t h e  t ime  o f  y e a r ,  t h i s  p a r t i c u l a r  h a z a r d ?  

". COWELL: No, i t  v e r y  d e f i n i t e l y  i s  a f u n c t i o n  o f  t h e  

t i m e  of  t h e  y e a r ,  i n  t h a t  i t  i s  worse  t h i s  t ime  of  y e a r .  When t h e  

c a n a l s  a r e  o p e r a t i n g  t h i s  s o r t  o f  t h i n g  d o e s  t a k e  p l a c e ,  b u t  t h e s e  

i n s t a n c e s  p i c k  up d u r i n g  t h e  s p r i n g  thaw. 

CHAIBXAN WILSON: M r .  Rouse, a r e  you p e r s o n a l l y  a c q u a i n t e d  w i t h  

t h i s  problem,  would you l i k e  t o  comment on i t ?  

>3. ROUSE : We e x p e c t  t o  h a v e  s l i d e s  a l o n g  t h e  c a n a l  a s  a  

r e s u l t  o f  t h i s ,  and I e x p e c t  t h a t  what t h e  Bureau w i l l  d o  i s  t o  

r e p a i r  t h e  c a n a l s  and c h a r g e  AEC f o r  t h e  c o s t .  

E?. KILLER: Would you s a y  t h a t  a g a i n ?  

N'R. ROUSE: We d o  e x p e c t  s l i d e s  a l o n g  t h e  c a n a l  from RULISON 

and i t  i s  our  o p i n i o n  t h a t  t h e  Bureau w i l l  move i n  and r e p a i r  t h e s e  

c a n a l s  and c h a r g e  AEC f o r  t h e  c o s t .  

MR. MILLER: A l l  r i g h t ,  l e t  me a s k  a  q u e s t i o n  i n  t h a t  c o n n e c t i o n ,  

i f  I may. Does t h e  t i m e  of t h e  y e a r  have any i n f l u e n c e  upon t h e  s l i d i n g ,  

i n  y o u r  o p i n i o n ?  

MR. ROUSE : The t i m e  o f  t h e  y e a r  d o e s ,  b u t  whe the r  o r  n o t  t h e y ' l l  

d e t e r m i n e  w h e t h e r  t h e  s l i d e  was produced by t h e  s e i s m i c  v i b r a t i o n s  a s  

a  r e s u l t  o f  RULISON o r  o t h e r  n a t u r a l  c a u s e s  i s  something I d o n ' t  know. 

HR. HILLER: L e t  me a s k  you t h e  q u e s t i o n  i n  a  d i f f e r e n t  way. 

I s  t h e r e  a g r e a t e r  s u s e p t i b i l i t y  o f  s l i d e s  i n  any t ime  o f  t h e  y e a r  t h a n  

a t  o t h e r  t i m e s  o f  t h e  y e a r ,  from something l i k e  RULISON--does t h e  t i m e  

o f  y e a r ,  f o r  example ,  from t h e  c o n d i t i o n s  t h a t  you have observed i n  

t h e  RULISCN a r e a  now, May and J u n e  p r i m a r i l y ,  would t h e s e  be any d i f f e r e r i t  

t h a n  c o n d i t i o n s  t h a t  you p r e d i c t  i n  t h e  August/September t ime f rame? 



>X. ROUSE : I t h i n k  i t  would b e  l e s s  e f f e c t i v e  i n  September.  

CILAIRXAN WILSON : The Burezu,  I g a t h e r ,  i s  n o t  r e a l l y  r a i s i n g  a  

r ed  f l a g ?  

XI. ROL'SE : No. 

CHAIR'VIAX WILSGN : They l e a r n  t o  l i v e  w i t h  t h e s e  t h i n g s ?  

Fa. RC'JSZ: We're g o i n g  t o  have  t o  l i v e  w i t h  i t .  You peop le  

a r e  p u t t i n g  t h e s e  s h o t s  o f f  p r e t t y  c l o s e  t o  our  dams and w e ' r e  go ing  

t o  have t o  g e t  used t o  i t .  

DR. MAXEY: A i l  we hope i s  t h a t  t h e  dams g e t  used t o  i t .  

I .3 .  ROUSE : Oh, I t h i n k  our  dams a r e  a l l  r i g h t .  

CEiAIRTNAN WILSON: A l l  r i g h t ,  t h e n  I t h i n k  t h a t  w i l l  cover  t h a t  

a s p e c t .  

DR.  MAXEY: Unless  t h e r e  a r e  o t h e r  a r e a s - - a r e  t h e r e  o t h e r  a r e a s ?  

XR. COXWELL: I d o n ' t  know o f  a n y t h i n g  e l s e ,  b u t  I a l s o  know 

tha: t h e r e  a r e  a  l o t  of  t h i n g s  t h a t  I h a v e n ' t  s e e n  o u t  t h e r e .  The 

h y d r a u l i c  sys tems  a t  a . d i s t a n c e  have n o t  been observed i n  the  same d e t a i l  

t h a t  t h e y  have been i n  c l o s e .  

3B.  SKJEI: I t h i n k  we can  s a f e l y  s a y  t h a t  we have i d e n t i f i e d  

any major  h a z a r d s  and have g iven  them some s o r t  of  t r e a t m e n t .  

MR. CONWELL: Wi th in  20 o r  25 k i l o m e t e r s ,  y e s .  

CHAIRMAN WILSON: We a r e ,  of  c o u r s e ,  l e a r n i n g  a s  much a s  we 

can f rom t h i s  i n i t i a l  shock  and i n  t h a t  r e g a r d  I wonder i f  you cou ld  

o u t l i n e  b r i e f l y  what  i n s t r u m e n t a t i o n  i s  p lanned f o r  Harvey Gap D a m .  

MR. C O h ? L L :  Wel l ,  c u r r e n t l y  we have b o t h  c h a n n e l s  of  

i n s t r u m e n t a t i o n .  The c o a s t  and Geode t i c  Survey i s  go ing  t o  p l a c e  t h i s .  

They a r e  L - 7 ' s .  Our t e n t a t i v e  p l a n  i s  t o  p l a c e  t h r e e  of t h e  components 

a t  ;he b a s e  and a t  t h e  c r e s t  and p o s s i b l y  a t  t h e  i n t e r m e d i a t e  p o i n t  t o  



one abu tment .  T h i s  i s  n o t  a  h a r d - f a s t  p l a n ,  and we cou ld  p o s s i b l y  

make some o t h e r  r ecommendz~ions  t o  t h e  Coas t  and Geode t i c  Survey i n  

t h i s  r e g a r d  a f t e r  D r .  S e e d s '  work h e r e .  

CFAIR3L4N WILSON : Wel l ,  i s  anyone g o i n g  t o  p u t  a  s t a t i o n  a c r o s s  

t h e  t o p  o f  t h e  dam and g e t  e l e v a t i o n s  forward and a f t e r w a r d ,  a f t e r  

a l i g n m e n t  and t h i s  s o r t  o f  t h i n g ?  I t ' s  an  e x c e l l e n t  o p p o r t u n i t y .  

What a b o u t  t h e  Waterways Exper iment  S t a t i o n ?  Are you t a k i n g  any 

r e c o r d i n g s ?  

M. COPZTON: We're a t  R i f l e  Gap Dam, Lyman, you can t e l l  

them a b o u t  t h a t .  

>B. EELLER: We're g o i n g  t o  p u t  some m e t e r s  on R i f l e  Gap 

st a p p r o x i m a t e i y  t h e  same l o c a t i o n s  t h a t  you d e s c r i b e d  f o r  Harvey Gap. 

C ' H A I W N  WILSON : Some bench marks ,  e t  c e t r a ?  

>3. HELTLER: Yes,  bench marks and we a r e  going t o  moni to r  them. 

NR. ROUSE: T h e y ' r e  g o i n g  t o  be  r e a d  immediate ly  b e f o r e  and 

a f t e r .  

CHAIRMAN WILSON: Does t h a t  a p p l y  t o  any o t h e r  p r o j e c t ?  

NX. ROUSE : It w i l l  a p p l y  t o  R i f l e  Gap Dam. 

CHAIRMAN WILSON: And you have t h e  performance r e c o r d s  o f  t h e s e ?  

XR. ROUSE : Oh, y e s .  

CHAIRMAN WILSON: C e r t a i n l y  Harvey Gap Dam shou ld  be  p r e t t y  

t h o r o u g h l y .  i n s t r u m e n t e d ,  I should  s a y ,  e s p e c i a l l y  i f  we s t a r t  t a l k i n g  

a b o u t  a d d i t i o n a l  s h o t s  up t h e r e  i n  t h a t  a r e a .  The m o r e  we.can  f i n d  

o u t  from t h i s  one a b o u t  problems i n  t h a t  a r e a ,  t h e  b e t t e r .  

DR. Y t Y :  Sam, d o  you have any new h o t  i n f o r m a t i o n ,  

supp lementa ry  i n f o r m a t i o n  t h a t  t h e  P a n e l  s h o u l d  be  aware of b e f o r e  



we s t a r t  t o  wind up t h i s  mee t ing- - i f  t h e r e  a r e  f a c t s  we a r e  t o  know, 

we shou ld  have them. 

MR. WEST: I Q n ' t  t h i n k  t h e r e  has  been any a d d i t i o n a l  d a t a  

developed i n  t h e  ground w a t e r  a r e a  s i n c e  t h e  l a s t  t ime  we reviewed i t  

f o r  t h e  P a n e l .  I might j u s t  b r i e f l y  rev iew though, t h a t  a l l  t h e  w a t e r  

w e l l s  i n  t h a t  a r e a  a r e  q u i t e  s h a l l o w ,  t h e  d e e p e s t  b e i n g  300 f e e t .  Most 

a l l  o f  t h e  w e l l s  a r e  under  200 f e e t ,  and a lmos t  a l l  of them g e t  t h e i r  

w a t e r  from s u p e r f i c i a l  m a t e r i a l  and from a l o n g  t h e  Colorado R i v e r .  

We have r e g i s t e r e d  aLs,- 211s w i t h i n  t h a t  t e n  k i l o m e t e r  a r e a .  We 

have r e c o r d s  a l s o  on abou t  38 o r  40 s p r i n g s ,  now, we have n o t  been a b l e  

t o  g e t  t o  t h e  h i g h  a l t i t u d e  s p r i n g s  t o  g e t  any background i n f o r m a t i o n  

on them. I f  t h e  snow m e l t s ,  s u r e ,  t h e n  we can g e t  i n  t o  t h e  h i g h e r  e l e v a t i o n s  

and we w i l l  t h e n  t a k e  a look  a t  some of  t h e s e .  T h e i r  i r r i g a t i o n  s t a t i o n  

h a s  been e s t a b l i s h e d  a t  t h e  same p o i n t  t h a t  i t  was i n  p r e v i o u s  y e a r s ,  

and we a r e  g e t t i n g  a r e c o r d  on t h a t .  Chemical  a n a l y s i s  of some o f  

t h e  w s t e r  samples  a r e  r e c e d i n g  and we have some o t h e r  samples--(Due 

t o  t h e  m u l t i p l i c i t y  o f  v o i c e s ,  t h e  r e p o r t e r  was unab le  t o  h e a r  t h e  

s p e a k e r .  ) 

DR. MAXEY: I n  e s s e n c e ,  w e ' r e  making our  d e c i s i o n s  on t h e  

i n f o r m a t i o n  t h a t  we a l r e a d y  have?  

MR. WEST: Tha t  's r i g h t  . 
DR. MAXEY: I s o t o p e s  ? 

MR. NORK: We d i d  d o  something r e c e n t l y  t h a t  was based on 

p u r e l y  assumpt ions ,  b u t  we d i d n ' t  know a n y t h i n g  abou t  r a t e  and d i r e c t i o n  

o r  f l ~ w  of  w a t e r ,  o r  s i g n i f i c a n c e  of any c o n t i n u o u s  f low,  b u t  we made 

some v e r y  c o n s e r v a t i v e  e s t i m a t e s  and based on t h e s e ,  we f e l t  t h e r e  was 



no ground w a t e r  h a z a ~ d s  of any s i g n i f i c a n c e .  Recen t ly  however, we 

took  some s t r e a m  samples i n  one e x p l o r a t i o n  h o l e  and t r a n s m i t t e d  

t h e s e  i n t o ,  a: l e a s t  t h e  t r a n s m i s s i b i l i t y  of t h e  r o c k s ,  and a l t h o u g h  

w e ' r e  n o t  c e r t a i n  what t h e  p o s s i b i l i t y  o f  t h e  w a t e r  throw o f f  a l o n g  

t:-,z r o c k s  may b e ,  t h e  rocks  do have a r e s o n a b l e  t r a n s i t i v e  q u a l i t y  

s o  t h a t  w a t e r  cou ld  be t r a n s f e r r e d ,  a2 l e a s t  i n  t h e  M o r r i s a n i a  Mesa 

r o c k ,  which i s  up t o  abou t  a  m i l e  a t  t h o s e  r a t e s ,  if t h e y  were f u l l y  

s a t u r a t e d .  WEat t h e  t r a n s i t i o n  r a t e s  and t h e  d i s t a n c e  wou2d be i n  

s h a l l o w e r  a c t i v i t y ,  I d o n ' t  know. I n  t h e  a l l u v i u m  I r e a l l y  d o n ' t  

know what t h e  t r a n s i t i v e  r a t s s  would b e .  I t h i n k  t h e  l i k e l i h o o d  

t h a t  a n y t h i n g  would g e t  t o  t h e  a l l u v i u m  of  s i g n i f i c a n t  condensa t ion  

would be r e a s o n a b l y  low. I t h i n k  t h e  summary, a s  i s  g iven  i n  t h e r e  

i s  c o r r e c t .  

CHAIRMAN WILSON : Any a d d i t i o n a l  i n f o r m a t i o n  t h a t  anybody would 

l i ice  ? 

DR. JACOBSEN: What abou t  t h e  l e g a l  a s p e c t s ?  Are we going 

t o  c o v e r  t h a t ?  

CHAIRMAN WILSON: No, w e ' r e  n o t  go ing  t o  g e t  i n t o  t h a t .  

(At t h i s  t ime  t h e  mee t ing  ad journed  f o r  lunch.)  



1 
TlOBl 

S  POCR 
-1 -69,  

SAFETY PANEL OF CONSULTANTS .MEETING ON "RULISON" 

HARVEY GAP DAM 

NEVADA OPERAT ICXS OFF ICE 

AFTERNOON SESSION 

MAY 1, 1969 

1:40 P.M. 

PE. EDI.iARDS : Can we ask  everyone t o  t a k e  t h e i r  s e a t s ,  

p l ea se .  

I t h i n k  tha; we covered a l l  t h e  f o r m 1  p resen ta t ions  t h i s  

morning, t h i s  a f t e rnoon  i s  more a  ma t t e r  of d i g e s t i n g  what we have 

heard  t h i s  morning. I i n d i c a t e d  t h a t  t h e r e  might be p a r t i c i p a t i o n ,  

i n  f a c t  we expect  p a r t i c i p a t i o n  from everybody and wi th  no f u r t h e r  ado, 

I ' l l  t u r n  t h i s  back over t o  M r .  Wilson. 

CHAIRMAN WILSON: I t h i n k  I ' d  l i k e  t o  d i s c u s s ,  while  a l l  t h e  

Group i s  he re ,  t h e  primary th ing  i s  t h e  e v a l u a t i o n  of t h e  Harvey Gap 

Reservoi r .  The recommendations t h a t  were made by Doctor Seed, a s  I 

unders tocc  them, were Number one t o  evacuate  t h e  people immediately 

downstream from t h e  dam. There was some ques t ion  on how many should 

be evacuated.  Number two, i t  behooves us t o  draw down the  r e s e r v o i r  

t o  t h e  o rde r  of 10  f e e t  f r e e  board from t h e  c r e s t  of t h e  e x i s t i n g  dam 

which might be p lus  o r  minus a  f o o t  o r  two. It behooves us t o  have 

something a v a i l a b l e  t o  s e a l  any cracks  t h a t  might develop i n  t h e  dam-- 

it was sugges ted  e i t h e r  cheap p i l e s  o r  s t o c k p i l e s  of sand and g rave l .  

I t h i n k  my p re fe rence  would be f o r  sand and g r a v e l  and not  cheap p i l e s .  

Four th ,  a  c a r e f u l  obse rva t ion  of t h e  behavior  of t h e  dam 

i t s e l f .  
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As f a r  a s  I ' m  concerned, I completely agree  one hundred percent  

wi th  t h e  comment. I t h i n k  we might have some d i s c u s s i o n  of t h e  

evacuat ion  of people,  how many and under what cond i t i ons .  The 

p o s s i S i l i t y  of & c a t a s t r o p h i c  f a i l u r e  i s  t r u l y  remoce maybe so  remote 

a s  t o  be u n l i k e l y ,  but  i n  my own ncir-d, 1 c a n ' t  completely d ismiss  it. 

The combination of  he i n p u t  f requencies  corresponding wi th  t h e  na tu ra l  

f r equenc ie s  of t h e  dam, t h e  p o s s i b F l i t y  of resonance c o n d i t i o n  developing. 

znd f i a a l l y  t h e  unknowns w i t h  respecr  t o  t h e  fonndat ion  m a t e r i a l  

underneath t h e  dam i t s e l f  and down i n s i d e  and from personal  observs t ion ,  

I am convinced t h a t  t h e s e  a r e  m a t e r i a l s  t h a t  could be c r i t i c a l  and 

t h e r e f o r e  I th ink  we have t o  s ay  t h a t  we cannot d i smiss  t h e  p o s s i b i l i t y  

02 some k ind  of c a t a s t r o p h i c  f a i l u r e .  And my o r i g i n a l  t h ink ing  was 

t h a t  t h i s  might involve  t h e  complete l o s s  of t h e  dam but  upon r e -  

c o n s i d e r a t i o n  of t h i s ,  d i s c u s s i o n  of t h e  very  small  ampli tude of motion 

and t h e  p o s s i b i l i t y  t h a t  we 're  a l r e a d y  too  h igh  on t h e  se i smic  e f f e c t ,  

I t h i n k  I would modify t h a t  t o  only a  p o s s i b i l i t y  t h a t  t h e r e  would be 

enough slumping t o  permit  overtopping of t he  dam which could l e a d  t o  

e r o s i o n  and slow d e s t r u c t i o n  of t h e  dam. I say t h i s  because t h i s  has 

a n  L.~fluence on t h e  a r e a  t h a t  has  t o  be evacuated and I t h i n k  I would 

be w i l l i n g  t o  go t h a t  f a r  t o  agree  t h a t  it would no t  be a  complete 

s l i d i n g  down s lope  of t h e  e n t i r e  dam but  on ly  enough topping and enough 

movement which could  p o s s i b l y  cause overlapping o r  overtopping which 

could l e a d  t o  e r o s i o n  and breaching and t h i s  would be a n  escape phenomena 

which would occur  over a  ma t t e r  of hours and not  minutes. 

MR. AAMODT: Could t h i s  be r e p a i r a b l e ?  

CHAIIZMAX WILSON: No. What I ' m  t a l k i n g  about ,  I d o n ' t  t h i d i  



i t  could be caught i n  t ime-- to have overtopping of t h i s  dam t h e  

i n i t i a l  e r o s i o n  w i l l  beg in  t o  develop p r e t t y  f a s t .  Cracking i s  

r e p a i r a b l e .  

1.Z. AAM3XC : What about t h e  s e a s o n - - 1 a ~ e r  i n  t h e  year  w i t h  

a  lower l e v e l  of water ,  could you see  a  s i t u a t i o n  where evacuat ion  

would not  be necessary? 

C ? ? I k A N  WILSON: Most d e f i n i t e l y  but no t  wi th  r e s p e c t  t o  

t h e  season  of t h e  yea r  because t h i s  doesn ' t  i n f i u ~ n c e  t h e  founda-' ~ l o n  

bu t  w i th  r e spec t  t o  t h e  q u a n t i t y  of water behind t h e  dam, oh yes.  

i f  t h e  water  were down, t h e r e  would be no need f o r  evauca t ing  people 

and t h e r e  i s  no p o s s i b i l i t y  of a  c a t a s t r o p h e  i n  t h i s  case.  

DR. THOMPSON: I would t h i n k , s e a s o n a l l y  a l though it  might not  

have a n  e f f e c t  on t h i s  p a r t i c u l a r  t h ing ,  however some of t h e  o t h e r  

aspeczs  of t h e  s a f e t y  problem might be b e t t e r  i f  t h i s  could be put  o f f  

i n  t h e  f a l l .  

CtiAIILNAN WILSON: Yes, l a n d s l i d e s  would no t  be a  problem and 

f a i l u r e  of t h e  cana l  banks would a l l  be g r e a t l y  improved i n  t h e  f a l l  

t h e r e  i s  no doubt about  t h a t .  I ' m  t a l k i n g  now only  about  Harvey Gap 

Dam. 

DR. MAXEP: There a r e  o t h e r  advantages t o  t h a t  t o o  which al low 

us  t o  g e t  o t h e r  in format ion  on Bat t lement  Mountain Reservoi rs  f o r  

example and o t h e r  h igh  l e v e l  phenomena t h a t  we a r e  not  going t o  ge t .  

CHAIaWN WILSON: Yes. I d o n ' t  have very  s t r o n g  f e e l i n g s  about 

t h e  Bat t lement  Mountain Reservoi rs .  It seems t o  me t h a t  t h e  e x t e n t  of 

t h e  darrages a r e  conf ined  p r e t t y  we l l  t o  t h e  small  charnels.  There i s  

on ly  one house t o  be evacuated and t h e  dams a r e  not  of very  g r e a t  

importance. 



l o t  of s l i d e s  which cause a l o t  of rubble  t o  go i n t o  your canal .  

DR. ROUSE: Well chen t h e  Bureau would move i n  immediately 

and open up t h e  cana l s  anu you would probably, t h e  AEC, i n  a d d i t i o n  

would be r e spons ib le  f o r  t h e  croTs i f  t h e r e  was any. There a r e  q u i t e  

a few crops  downstream--sugar b e e t s  and t h i s  s o r t  of t h ing .  

DR. MiYLEY: I was th inking  more from t h e  s tandpoin t  t h a t  

i t  jus t  h a s n ' t  been looked a t .  We j u s t  p l a i n  don ' t  have some of 

t h i s  informat ion. 

DR. TIiONPSORT: I would l i k e  t o  look a t  our ?unct ions again.  

Do you have a copy of what we're supposed t o  look i n t o ?  

DR. MAQY : Our d e f i n i t i o n  of s a f e t y ?  

XK. KINN-4MAN: We ' l l  p u l l  t h a t  out  so  you can  look a t  it. 

Are you concerned about i d e a t i f y i n g  whether you should be looking 

z t  t he  problems of p r o p e r t i e s ?  

DR. THOXPSON: Yes, t h a t ' s  r i g h t .  

DR. YL4XEY: Not from t h e  s tandpoin t  of a s ses s ing .  J u s t  t h a t  

i t ' s  a hazard f o r  damage. 

MR. KIhWMAN: From what M r .  M i l l e r  s a i d  t h i s  morning, I 

understood t h a t  he wanted t h a t  s o r t  of cons ide ra t ion  made. 

DR. DOUTHETT : I t h i n k  he meant i n  terms of unacceptable 

damage. 

CIIAIRNAN WILSON: Well, w i th  regard t o  t h e  Bureau's p r o j e c t ,  

we d i d n ' t  have enough informat ion  a s  t o  whether o r  not  t h i s  i s  

accep tab le  a s  t o  t h e  ex ten t  of damage--probable damage. 

DR. ROUSE : Just canals .  

CHAIRMAN WILSON: J u s t  cana l s ,  yes.  Supposing you g e t  a 
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CE;Am WILSON: How much outage can you t a k e  say  f o r  

t h e  er.d of Yay--for two weeks? 

DR. ROUSZ: The end of May i s  f i n e  compared t o  sometime 

Ln t he  l a t e r  p a r t  of August--we would r a t h e r  have t h e  outage i n  Play 

than  we would i n  August. 

. C'LLIILM-~~N WZSON: I f  you had a complete l o s s  of power and 

water f o r  i r r i g a t i o n  and so f o r t h  f o r  a two week per iod ,  what would 

be C:.e consequences of t h i s ?  

DR. ROUSE : I ' m  c e r t a i n l y  not  q u a l i f i e d  t o  r epor t  on Chis, 

but i c o n  my own experience,  I don ' t  be l i eve  i t  would be t o o  se r ious  

so f a r  a s  water  s o  long a s  the  l o s s  of water i f  t hey  l o s e  t h e i r  crops 

then  I su2pose AEC would be respons ib le .  

CEAIRiY4N WILSON : You wouldn't l o s e  c rops  i n  May, would you? 

53. ROZSE : No. 

DR. K4XEY : But you might i n  August. 

DR. ROUSE: Yes. 

CIiAIkV,4x WILSOS: A t  a c r u c i a l  t ime i n  August. 

DR. M t Y :  By t h e  f i r s t  of September your water seems t o  be 

e s s e n t i a l l y  over .  

DR. ROUSE: No. The water season i s  e s s e n t i a l l y  over October 15th.  

DR. YlAXEY: You keep your cana l s  f u l l ?  

DR. ROUSE: Yes. 

DR. VON LOSSBERG: How s t r i c t  i s  t h i s  scheduling,  Ross? 

Maybe i C  would be b e t t e r  t o  schedule t h i s  i n  t h e  autumn. 

KR. K n i N :  You r e a l l y  c a n t t a s k  me t h a t  kind of ques t ioc - -  

you can ask me t h a t  kind of ques t ion  but  I d o n ' t  know the  answer. I 



think. t h i s  i s  t i e d  up w i t h  t h e  i n d u s t r i a l  p a r t i c i p a n t s  a s  we l l  a s  

t h e  management of AEC. I am s u r e  t h a t  everyone i s  anxious t o  

accom?lish t h e s e  experiments a s  wel l  a s  anyone e l s e  but  without an  

ex?ense of c a u s i r ~ g  some s o r t  of c a t a s t r o 2 h i c  r e s u l t s .  

DX. JACO2SES: However, t h e  i n d u s t r i a l  p a r t i c i p a n t s  a r e  only  

l i a b l e  f o r  t h e  10,000 d o l l a r  damages. 

m. KIXWMAX: This  i s  my understandi.ng but I haven ' t  seen  

thac  conzrac t .  

3X.  D3Ei;ETT : Delay would mean something i n  t h e  Lerms of 

c o s t  and we have t h e  CER Group here .  Can anybody t a l k  t o  t h a t  

probiern? 

Mii. FRANK: We made a rough e s t ima te  t h i s  morning, I ' m  W i l l  

Frank of A u s t r a l  O i l ,  and a de l ay  would probably c o s t  i n  t h e  o rde r  of 

a n  a d d i t i o n a l  $200,000 i n  c o s t  t o  us. To c l a r i f y  t h i s  $10,000 b i t ,  

t h a t  i s  on ly  a minor po r t ion .  You jeopard ize  t h e  development of t h e  

whole a r e a  by having excess  damages a l s o .  I f  we have excess  damages 

o r  i f  t h e r e  a r e  l L t t l e  a c c i d e n t s ,  w e ' l l  f i r e  a second o r  t h i r d  sho t .  

DR. ROUSE : I would l i k e  t o  poin t  ou t  one t h i n g  t h a t  i s  

important .  I n  May, t h e r e  probably won't  be very  many people i n  t h e  a r ea  

but  i n  t h e  f a l l  and i n  t h e  l a t e  summer, t h e r e  would be numerous people 

up t h e r e  because t h i s  i s  a r e c r e a t i o n  a r e a  and it might be d i f f i c u l t  t o  

keep them out .  

XX. A1J~M1: There must come a time i n  t h e  f a l l  when t h e r e  

wouldn ' t  be a s  many people t h e r e  a s  t h e  c h i l d r e n  would be going back 

t o  school  and t h e r e  must be a hun t ing  season. 

DR. ROUSE : As soon a s  t h e  snow f a l l s ,  you've go t  t h e  snor~mobiies 
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i n  t h e r e .  

WIPER: I f  you wai t  u n t i l  a f t e r  October 15th ,  you ' re  

r i g h t  back i n t o  your snow f a l l s  again.  

CK41RX.44N WILSON : Well,  a t  t h e  r i s k  of t h e  dam slumping enough 

t o  go over  t h e  top--we don ' t  have t o  t a l k  about t h e  p o s s i b i l i t y  of 

postponing t h e  shot  because of t he  proper ty  damage--but you c a n ' t  

t ake  any p o s s i b i l i t y  of t h e  l o s s  of human l i f e  r e g a r d l e s s  of how small  

t h a t  p o s s i b i l i t y  i s .  So, a s  f a r  a s  I ' m  concerned, w e ' l l  a sk  t h a t  some 

people be evacuated.  

1%. MYiOlYT: Could you s p e c i f y  a  l e v e l  a t  which t h a t  may be 

necessary?  Evacuat ing may be a  very  d i f f i c u l t  t h i n g  t o  do. It i s  

conceivably hard t o  s e e  people evacuat ing  without  wanting t o  t a k e  along 

t h e i r  p rope r ty  i f  they  f e e l  t h e r e  i s  a  r i s k .  

CIIAIIIM4X W WILSON : Well, I t h i n k  t h a t  r i s k  i s  so  small--we 

could  t a k e  t h a t  r i s k .  

MR. AAMOMI: Well,  t h a t ' s  a  p r e t t y  d i f f i c u l t  t h ing  t o . d o  i s  

t o  g e t  a c r o s s  t o  a  person t h a t  he has t o  g e t  o u t  of h i s  home because 

you want it evacuated.  

CEJAIRMAN WILSOM : Because i t  involves  human l i f e  and no one i s  

going t o  t a k e  t h a t  chance, a t  l e a s t  I ' m  no t .  

MX, M O D T :  I f  t h e r e  i s  a chance w i t h  r e s p e c t  t o  lowering 

t h e  l e v e l - -  

DR. YLUJZY : You mean lowering t h e  l e v e l  of the  r e s e r v o i r ?  

DR. VON LOSSBERG: Well,  I can  s e e  f o r  t h e  next 25 yea r s ,  

i f  anyth ing  happens t o  t h e  r e s e r v o i r  i n  t h a t  a r e a ,  you a r e  going t o  

have a  s u i t  on your hands. It w i l l  be cons ide rab le  damage o r  something 



t h a t  you d id  t o  lock  up energy t h a t  weakened t h e  dam o r  something. 

EX. JACOBSEN: Yay I ask  t h i s  ques t ion ,  Doctor Rouse? 

I f  t h e r e  i s  no r e a l  ob jec t ion  t o  lowering t h e  l e v e l  and i f  they  

s t a r t  iowering i t  now a s  soon a s  you g e t  back, do you have t o  do 

t h a t ?  

DR. RO'JSE: T h i s  i s  not  my r e s p o n s i b i l i t y .  The gentleman 

back here--  

DR. ZACOSSEN: How long be fo re  t h e  shoot ing  d a t e  i f ,  by 

doing t h a t ,  t h a t  can  be done, where we d o n ' t  have t o  evacuate .  That 

might be a  po in t  here .  

DR. THOXPSON: The c o s t  of t h e  water t o  begin with.  

CFALW4N WILSON: I f  you don ' t  have enough water ,  t h e n  you 

may l o s e  t h e  crop.  

DR. JACOBSEN: We do have the  t h i n g  ve r sus  t h e  nuisance 

~f t h e  evacuat ion  and t h e  p , y c h o l o g i c a l  e f f e c t  of evacuat ion.  It 

would be much b e t t e r  i f  we d id  not  have t o  evacuate .  

MR. C0hNEI.L: I would l i k e  t o  make a  s ta tement  here  t o  fol low 

a long  what Mr. Frank s a i d .  The w i l d l i f e  i n  t h e  f o r e s t r y  groups have 

had more c o n t a c t  wi th  t h e  l o c a l  people t han  anybody e l s e .  Now, we 

have been s i n g u l a r l y  impressed wi th  t h e  a t t i t u d e  t h a t  has been very  

good. We have encountered ve ry  l i t t l e  i n  t h e  way of pub l i c  h o s t i l i t y  

i n  t h e  people who a r e  sympa the t i ca l ly  a g a i n s t  t h i s  s o r t  of t h i n g  who 

a l s o  saw t h e  p o s s i b i l i t i e s  of progress  and development i n . t h e  a r ea .  

To put  a n  o f f - s i t e d  even t - - tha t  I have been on and i t ' s  been the  bes t  

probable a t t i t u d e  t h a t  I have ever  r u n  i n t o .  I t h i n k  t h a t  t h e  

i n d i v i d u a l s  who l i v e  t h e r e  who cont inue  t o  l i v e  t h e r e  would count i n  
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t h e  long run  more so  i n  che advantages than  t h e  t r a n s i e n t s ,  

hun te r s  and f ishermen who.are t r a d i ~ L o l l a l l y  evacuated o r  kept  ou t  of 

t h e  area--now, t h i s  i s  f o r  whatever i t  i s  worth. 

DX. MAXEY: Has t h e  s u b j e c t  of evacuat ion  of t hese  people been 

brought up t o  then? 

MR. CONWELL : Not by us  nor have we d i scussed  it. 

DX. MAXEY: Th i s  i s  very  d i f f e r e n t - -  

EX. COi\'WELL: T h a t ' s  r i g h t .  I ' m  t h ink ing  more i n  terms of -- 
t h e y ' r e  very  s e n s i t i v e  about  the i ;  water.  Th i s  i s  one th ing  t h a t  you 

a r e  going t o  g e t  everywhere. What a r e  you going t o  do t o  our system? 

What a r e  you going t o  do t o  t h e  flow? Because they  a r e  farmers f o r  t h e  

most p a r t  and t h i s  r e a l l y  seems t o  be t h e  ove r r id ing  concern which has 

been expressed t o  us.  

DR. SHERARD: Well,  what i f  t h e  f a c t  a r i s e s  t h a t  someone r e fuses  

t o  be moved. What do you do about  t h a t ?  

MC. KIhmlMAN: I ' v e  asked t h e  Tes t  Manager t o  come down. I 

no t i ced  t h a t  he i s  not  here but  he should address  those  problems because 

those  problems c e r t a i n l y  f a l l  i n  h i s  program. I can say ,  i n  gene ra l ,  

t h a t  t h a t  has  r a r e l y  posed a s e r i o u s  problem al though we understand 

t h a t  on occas ion ,  it has happened. I d o n ' t  know t h e  consequences of 

i t .  I understand t h a t  i n  Piiississippi t h e  S t a t e  P a t r o l  gave t h e  T e s t  

Ylnager assurance  t h a t  whoever had t o  be evacuated would be evacuated 

and t h i s  was taken  c a r e  o f .  

MR. AAYiDT : You c a n ' t  do t h a t  i n  Colorado. 

Mi. K L \ ? M A N :  We're d e a l i n g  wi th  a d i f f e r e n t  S t a t e  o rgan iza t ion .  

CHAIRINAN WILSON : Well,  t h i s  seems t o  me t h a t  i f  we had people 
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who.are reasonable  and who a r e  approached i n  a  reasonable  manner 

and you s a y , j u s t  look,  we'd l i k e  you t o  j u s t  s t a y  up i n  h igher  ground 

j u s t  f o r  an  hour f o r  a  mat te r  of s a f e t y ,  I am s u r e  they  would do t h i s .  

DR. THOY2SON: Th i s  po in t  t h a t  Ross mentioned i s  something 

they  had t o  do i n  ~ L s s i s s i p p i  buz of course t h e r e  wasn ' t  any danger 

of anybody g e t t i n g  washed away but  t h e  ques t ion  r a i s e d  r e a l l y  would 

it be poss ib l e  t o  g e t  t he  S t a t e  Po l i ce  t o  l i t e r a l l y  t ake  somebody out  

i f  t hey  had t o .  You could r u n  i n t o  somebody t h a t  j u s t  d i d n ' t  want t o  

rove.  

CHAIRLWN WILSON : Well,  i f  we make a  lowering of t h e  dam, 

it w i l ;  on ly  involve  s i x  o r  seven farm houses. I t ' s  not  75. 

DR. SERARD : It w i l l  be a  mininum of 12. 

CEAIRMAN WILSON : A l l  r i g h t .  A minimum of 12 i s  s t i l l  a  

small  number. 

MR. KLNNAMAN: I s e e  t h a t  Hr. Shaw and M r .  Mudra came in .  I 

d o n ' t  know whether you would want t o  r a i s e  any ques t ions  i n  t h i s  regard 

of evacuat ion ,  problem o r  not .  

DR. MAXEY: One ques t ion .  What i f  one person j u s t  r e fuses  t o  

evacuate?  

MR. SHAW: We expec t  t h a t  some of t h a t  i s  g o i n g t o  take p l a c e .  

What we would do, i s  t o  have some i n d i v i d u a l  from the  Publ ic  Heal th Of f i ce  

o r  some o p e r a t i o n  o f f i c e  go t h e r e  and t a l k  wi th  t h e  i n d i v i d u a l s  and 

p o i n t  o u t  what t h e  problems a r e  and s t a y  wi th  them and have 

communications w i t h  him u n t i l  . the shot  i s  over ,  even though he b e s i r e s  

t o  s t a y  i n  h i s  own h a b i t a t i o n .  

DR. THOEPSON: Well,  what i f  t h i s  i s  downstream from the  dam 
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and t h e r e  was a  s l i g h t  p o s s i b i l i t y  t h a t  t h i s  t h i n g  might go up. 

How 5s your o r g a n i z a t i o n  going t o  t a l k  t o  t h i s  person? 

>X. SK4W: Well, l e t  me back up a  l i t t l e  b i t .  We have 

e n l i s t e d  the  a s s i s t a n c e  of che County and t h e  S t a t e  A u t h o r i t i e s ,  

t h e  Colorado Highway P a t r o l  wi th  t h e  Highway Po l i ce  Department and 

one of the  Couxty Commissioners who l i v e s  downstream from Harvey Gap 

Dam and he t h i n k s  t h a t  a  l i t t l e  l o c a l  i n f luence  w i l l  handle t h i s  

problem. 

MR, wDFA: The coope ra t ion  seems t o  be p r e t t y  good. We 

d o n ' t  l i k e  t o  use any p o l i c e  t a c t i c s  on t h e s e  people.  I f  somebody 

would a c t u a l l y  have t o  be evacuated,  we have a  way of g e t t i n g  it 

done through t h e  l o c a l  a u t h o r i t i e s  and we w i l l  a t tempt  t o  do so.  

MR. AAYDDT : Is t h e r e  a  l e g a l  b a s i s  t o  do t h a t ?  

Mil. SHAW: I d o n ' t  t h i n k  so.  

FIR, MUDRA: We have r u n  i n t o  oppos i t i on  before  but even 

though we've had o p p o s i t i o n  from i n d i v i d u a l s ,  I t h i n k  t h a t  a s  t h e  

shot  t ime approaches,  he r e a l i z e s  t h a t  t h i s  i s  more o r  l e s s  f o r  h i s  

s a f e t y  and even though, begrudgingly, he leaves  and he has l e f t .  

I d o n ' t  be l i eve  we have any previous  t imes when we had t o  hold up 

a n  event  because of someone being i n  t h e  a r ea  o r  i n  t h e  c l o s e  a rea .  

MR. AAMQDT: I t h i n k  t h a t  t h i s  i s  completely a  d i f f e r e n t  kind 

of evacua t ion  and a s  R o l l i e  s a i d ,  you d o n ' t  ask one t o  s t a y  t h e r e  

because what t h e  man i s  g iv ing  up, conceivably,  you a r e  t e l l i n g  him 

i t ' s  s e r i o u s  enough. It i s  a  l o s s  of a l l  of h i s  personal  possess ions  

bu t  t h a t  i s  no t  t r u e  i n  any o t h e r  ca ses  t h a t  we've had i n  t h e  pas t .  
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MR. SHAW: We would propose t o  back ou r se lves  up wi th  

l o c a l  a u t h o r i t i e s  i f  we had t o  i n  t h e  mat te r  of saving a m n ' s l i f e .  

Maybe he wants t o  watch what i s  going on. 

Mi. ALY3DT : He could go t o  c o u r t  and g e t  an  i n j u n c t i o n  and 

b r ing  t h e  e n t i r e  t h i n g  t o  a  s top .  

CX4IWAN WILSON : Well,  t h e r e  i s  only one o r  two people 

involved.  You can have a  c a r  wi th  h i s  engine running out  a t  h i s  

f r o n t  door and you ' re  going t o  have some warning on i t  because you 

w i l l  have somebody a t  t h e  dam s i t e .  

XR. AU9DT: Thi s  d o e s n ' t  q c i t e  meet t h i s  worry because i f  

a  man i s  informed t h a t  he has t o  l eave ,  t hen  he i s  going t o  be worr ied 

about h i s  proper ty .  It d o e s n ' t  do any good j u s t  t o  s t and  t h e r e  and 

he g e t s  i n  t h e  c a r  and d r i v e s  away i n  t h e  case  of a  f l ood .  

XR. MUDRA: I t h i n k  t h a t  one of t h e  t h i n g s  t h a t  cones t o  l i g h t  

he re  i s  t h e  T e s t  Manager. I d o n ' t  t h ink  t h a t  he w i l l  proceed u c l e s s  he 

i s  a s su red  t h a t  t hose  people i n  hazardous a r e a s  a r e  accounted f o r .  I n  

o t h e r  words, when it comes down t o  making a  d e c i s i o n  before  proceeding 

wi th  t h e  execut ion ,  he has no choice  when i t  comes t o  people i n  

hazardous a r e a s .  I n  o t h e r  words, he w i l l  s t o p  and go and t a l k  t o  t h e  

people pe r sona l ly  i f  he has t o  do it and t r y  t o  convince them t h a t  t h i s  

i s  f o r  h i s  own b e n e f i t .  

MR. FRANK: Well,  n a t u r a l l y  we wouldn't  want t o  f o r c i b l y  remove 

anyone from t h e i r  p roper ty .  Th i s  could be a  very  bad t a c t i c a l  a r e a  

e s p e c i a l l y  i f  we p l an  t o  f i r e  another  one. It seems t h a t  we might be 

over looking  a l l  t h e  t ime a n  e f f o r t  t h a t  we spent  t o  have t h i s  s tudy  made 

of  t h e  dam and t h e n  as someone s a i d  t h i s  morning, p u t t i n g  it i n  complete 
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d i s p r o p o r t i o n  t o  t h e  d a t a  t h a t  we found t o  be t r u e .  Of course,  I 

obvious ly  have a  l i t t l e  d i f f e r e n t  approach t o  the problem than  you 

f e l lows  do because i n  t h e  d a t a  t h a t  we rece ived  from both Doctor 

Seed and Doctor Sherard  i n d i c a t e d  t h a t  t h i s  was so  much more s a f e  t han  

we expected i t  t o  be even us ing  t h e  s a f e t y  f a c t o r s  which someone 

conceded t o  would be poss ib ly  twice t o o  h igh  o r  twice  too  low, I 

should say--of t h e  dam having any problems. So, I have j u s t  k i c d  of 

l o s t  t h e  scope of t h e  th ing .  I d o n ' t  s ee  why It i s  necessary t o  cause 

a  psychologica l  problem of evacuat ion ,  not  j u s t  f o r  t h i s  sho t  but  f o r  

a l l  f u t u r e  s h o t s .  

DR. VON LOSSBERG: Well, you ' re  c o r r e c t  but  t he  idea  i s  

t h a t  t h e y ' r e  going t o  have t o  f a c e  up t o  evacuat ion  and t h e  idea  i s ,  

i s n ' t  t h i s  a  reasonable  t h ing  t o  ask and w i l l  t h e  people do i t ?  

DIi. THOMPSON: When you ' r e  t a l k i n g  about  f u t u r e  s h o t s ,  which 

ones a r e  you t a l k i n g  about  now? 

Mli. FRANK: Of course ,  we 're  f i r i n g  t h i s  one with t h e  expec ta t ions  

t h a t  we w i l l  be a b l e  t o  f i r e  s e v e r a l  o t h e r  ones f o r  some commercial izat ion 

t o  h e l p  us  g e t  p a r t  of t h i s  s i x  m i l l i o n  d o l l a r s  we have inves ted  back. 

DR. THOMPSON: Are your f u t u r e  sho t s  going t o  be comparable 

t o  t h i s  o r  a r e  you going t o  e s c a l a t e ?  

MR. FRANK: We hope t o  g e t  s u f f i c i e n t  in format ion  from t h i s  

s h o t  t o  s ee  whether it could be s a f e l y  done and hopefu l ly  it could be 

e s c a l a t e d .  With t h i s  s i n g l e  s h o t ,  i t  i s  not economical. 

MR. MLTDRA: I might mention t h a t  t h e  evacuat ion  of t h e  downstream . 
a r e a  a t  S i l t  o r  i n  t h a t  v i c i n i t y  would not  be g iven  much more c o n s i d e r a t i o n  

t h a n  t h a t  of t h e  evacua t ion  of Grand Val ley  which i s  proposed. The 
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damages a r e  from a d i f f e r e n t  source but we a r e  making arrangements 

now f o r  evacuat ing  people out  of t h e i r  homes a t  l e a s t  a  d i s t a n c e  of 

two b u i l d i n g s  h igh  out  i n  Grand Valley.  I n  o t h e r  words, they a r e  

a l s o  l e a v i n g  t h e  property.  Damage, of course ,  i s  no t  t h e  same but  

t h e  i d e a  he re  i s  t o  employ c i v i l  a u t h o r i t i e s  i n  t h e  a r ea  such t h a t  

t h e y  could  a l s o  p a t r o l  t o  make su re  t h a t  t h e r e  i s  no vandalism o r  

t h a t  type  of t h ing .  We a r e  not  leav ing  t h e i r  p roper ty  vulnerable .  

XR. MILLER: Would you have a  guard i n  every home t h a t  i s  

evacuated i n  t h e  downstream a r e a  of t h e  dam? 

FIX. SHAW: Areas under t h e  l o c a l  a r ea .  

CHAIILlIAN WILSON : I would v i s u a l i z e  under some extreme 

evacua t ion  f o r  people t o  s t a y  i n s i d e  of t h e i r  house. They d o n ' t  have 

t o  evacuate ,  t h e y ' j u s t  have t o  go t o  h igher  ground-- they ' re  no t  

going t o  a  neighboring community ( r e p o r t e r  unable t o  hear  speaker . )  

DR. MAXEY: The maximum we ' re  ask ing  i s  60 f e e t  above where 

they  a r e .  

DR. THOMPSON: T h i s  i s  out  on t h e  f l a t t e r  a rea .  

CHAIRMAN WILSON : I f  you s e e  from the  ear thquakes you quoted 

t h e r e  from t h e  64 dam of which t h r e e  s u f f e r e d  c racks ,  3/64ths, it 

i s  s t i l l  f i v e  percent .  

DR. SEED: From a s l i g h t l y  h igher  motion t h a n  what we might be 

g e t t i n g .  I a g r e e  w i t h  your intention- here i s  a  very  remote 

p o s s i b i l i t y  t h a t  i t  might slump enough t o  cause overtopping.  It i s  

a v e r y  u n l i k e l y  event  bu t  i t  i s  s l i g h t l y  c r e d i b l e .  

DR. SHERARD: A compromise might be t h e  assuinption t h a t  we 

n i g h t  have a couple  of hours  and be prepared t o  use t h a t  t ime. 
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Fa. SHAW: But we f i n d  ope ra t  i o n a l l y ,  we sometimes have 

d i f f i c u l t y  s t a y i n g  w i t h i n  t h e  timeframe of doing i t  because how many 

t imes hcve we had t o  t ake  c a r e  of i r r i g a t i o n  water  and take ca re  of 

l i v e s t o c k  so  a p rep lan  t h i n g  would be very necessary  t o  back up with 

reasonable  assurance  t h a t  we couid c o m ~ n i c a t e  and t e l l  t h e  T e s t  Manager 

it i s  done. 

DR. SHEX4RD: For  t h e  k ind  of t h i n g  I was th ink ing  o f - - i t  

was t o  perhaps have one of your men a longs ide  of each i n d i v i d u a l  

wi th  a v e h i c l e  and assuming we have a h a l f  an  hour and have 

communications between everyone. 

CHAIm4N WILSON: Yes, bu t  you probably have women and 

ch i ld ren - -  

GR, MAXEY: D o  you have any ideas  of  t h i s  genera l  problem, B i l l ,  

you have some exper ience  w i t h  i t ?  

Mi. ALLAIRE: I have had some exper ience  i n  t h i s  t h i n g  of 

evacuat ion .  It i s  a n  awful s t i c k y  th ing .  Some of them might not  want 

t o  evacuate .  

CEIAIRMAN WILSON: But you a r e  up around t h e  black a reas?  

PR. AUAIRE: Yes. 

CHAIRIN W E  SON : Why do you evacuate  up t h e r e  and make them 

g e t  oEf t h e i r  p rope r ty?  They should c e r t a i n l y  not  be shook up. There 

i s  no p o s s i b i l i t y  i f  he s t a y s  up t h e r e ,  i s  t h e r e ?  

MR. ALLAIRE: Not i f  t hey  a r e  o u t s i d e  but  i t  i s  j u s t  a ques t ion  

of something f a l l i n g  o f f  on them. We had one s p e c i f i c  i t em of something 

f a l l i n g  of f  t h e  roof and h i t t i n g  a woman on t h e  head so we a r e  going t o  

ask  some people o u t s i d e  of t h e  immediate a r e a  j u s t  t o  be o u t s i d e  but 

we l l  away from t h e  wa l l s .  But, t o  answer George's ques t ion ,  we would 



have some problems i n  evacuat ing  t h e s e  75 f a m i l i e s .  And I agree  

wi th  R o l l i e  t h a t  i f  t h e r e  i s  a chance t h a t  t hey  might evacuate ,  i t  

would be b e t t e r  t o  pre-evacuate t han  t o  wait .  

DR. MAXEY: Have i t  over with.  

CHAIfZUN WILSON: I t h i n k  we've changed t h e  speed of t h e  

r e s e r v o i r  t o  something t h a t  may be n ine  o r  twelve f a n i l y  houses,  not  

t h e  75. 

FIR. ALLAIRE: Th i s  reduces t h e  problem. 

MR. MILLER: I was not he re  a t  t h a t  t ime. Did you say  i t  

i s  now n ine  o r  twelve f a m i l i e s ?  

CHAIRMAN WILSON: My f i r s t  t h ink ing  on t h i s  was, Mr. M i l l e r ,  

t h a t  t h e r e  would be a p o s s i b i l i t y  of a complete l o s s  of t he  dam 

ins t an taneous ly  i n  which t h e  r e s e r v o i r  would have been evacuated 

w i t h i n  minutes--twenty minutes o r  whatever t ime i t  would t ake  but  

a f t e r  t h e - - a f t e r  t h e  f a c t s  had been presented  t h i s  morning of t h e  

reduced shock and t h e  small  amplitude of motion and t h i s  s o r t  of t h ing ,  

I have modified my th ink ing  t o  t h i n k  t h a t  t h e  worst t h a t  could reasonably 

hap?en would be t h a t  t h e  dam would slump enough and crack  enough so t h a t  

t h e r e  would be overtopping l o c a l l y  which could erode and e a t  through 

and r each  t h e  dam and you would g e t  t h e  complete l o s s  of the  water but  

it might t a k e  p l ace  over hours - - three  o r  f o u r  hours r a t h e r  t h a n  over 

t h e  twenty minut-s .  And t h i s  t hen  changes t h e  s i z e  of t h i s  water  

f r e q u e n t l y  from t h e  width and t h e  depth  of. t h e  water .  

MR. MILLER: Wel l ,  t h i s  changes t h i s  problem considerably.  

CHALRMAN ?XLSON: So, based on t h e  problem, i t  looks l i k e  t h e r e  

might a l s o  be n ine  o r  twelve houses t h a t  would be involved and I be l i eve  

t h e  Board would be w i l l i n g  t o  reduce t h e  p r o b a b i l i t y  t o  t h a t .  
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Ma. A L L A I E :  w e l l ,  i f  we ' re  t a l k i n g  about having s e v e r a l  

hours r e a c t i o n  t ime,  t h i s  changes my mind about  evacuat ion  t h a t  

we would have some hours .  

CHAiXiNAN WILSON: Well, i t ' s  hours t o  empty t h e  r e s e r v o i r ,  

1 , t l l :  not  hour:; to--bc.Iorc t h e  water g c t s  t h e r e - - I  don ' t  know i5 you 

t ave  a f e e l i n g ?  

DR. MAXEY: Of course ,  one a l t e r n a t i v e  i s  t o  evacuate  t h e  

water i n s t e a d  of t h e  people.  

DR. THO2PSON : Well,  t h i s  could g e t  r a t h e r  expensive,  I suppose 

from t h e  standpoint of t h e  c o s t  of t h e  water  from producing a  c rop  

l a t e r  on. 

MR. MUDRA : I t h i n k  t h a t  t h e  problem of t h a t  i s  t h a t  t h e r e  i s  

a  p r o b a b i l i t y  t h a t  we won't l o s e  any water  out of t h e  dam. I n  o t h e r  

words, i f  you took t h e  water  o u t ,  i t ' s  gone. I f  t h e  dam d o e s n ' t  f a i l ,  

t han  you have s t i l l  l o s t  water i n s t ead  of a n  evacuat ion  of seven o r  

nine.  I n i g h t  even r e f l e c t  a  l i t t l e  b i t  on our evacuat ion  f o r  t h e  

ground motion. The Pub l i c  Heal th S e r v i c e , i n  t h e  r u r a l  a r e a s  and t h i s  

would be comparable,  a r e  t a l k i n g  about  a s s ign ing  two man teams both  

wi th  mobile u n i t s  and t h e y  a r e  ass igned  t o  g e t  f i v e  or  s i x  f a m i l i e s  t o  

congregate  i n  one a r e a  and they  have a  c a p a b i l i t y  t h a t  i f  one fami ly  

d o e s n ' t  show up by a  preassigned t ime t h a n  he w i l l  go back i n  and see  

where t h e  . family is .  So, t h i s  would not  be too  uncommon t o  what we're  

t h ink ing  now i n  t h e  r u r a l  a r e a s  f o r  ground motion. 

MR. MILLER: L e t  me i n t e r c e d e  h e r e  j u s t  a  minute. I d o n ' t  t h ink  

we should ask  t h e  Pane l ' s  recommendation a s  t o  t h e  judgment a s  t o  :he 

evacuat ion .  The numbers t h a t  they  a r e  now t a l k i n g  about i s  a  reduced 
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nuiiber and an  i n c r e a s e  i n  t ime and t h i s  i s  what we're  r e a l l y  a f t e r .  

And t h e  mechanics i n  d e a l i n g  wi th  t h a t  problem i s  a  d i f f e r e n t  

judgment and I ' d  l i k e  t o  keep them r i g h t  i n  one s e t  of c ircumstances 

which has t o  do wi th  t h e  sa fezy  of t h e  dam and whether o r  no t  they  

recommend evacuat ion.  The f a c t  t h a t  they  have now determined t h a t  

it i s  a  reduced number of people makes it much s impler  obviously f o r  

us t o  d e a l  wi th  t h i s .  1 want t o  s t a y  r i g h t  w i t h  t h a t  k ind  of thought.  

The mechanics of t h a t  i s  k ind  of a  d o l l a r  ve r sus  people problem. 



CILAIru'lAN WILSON: We could  g e t  invo lved  h e r e  and spend a 

c o u p l e  o f  d a y s  and s t i l l  n o t  g e t  a n y t h i n g  accomplished.  

MR. AAMODT:, It might  be a d v i s a b l e ,  Bob, t o  g e t  t h i s  o t h e r  

a l t e r n a t i v e  on s u c h  a  l e v e l  t h a t  you w o u l d n ' t  have t o  f o o l  w i t h  

e v a c a t u a t i o n ,  p s r t i c u l a r l y  i f  you a r e  t h i n k i n g  a b o u t  t h e  r e c r e a t i o n  

program l a t e r  on. 

MR. THALGOTT: Yeah, b u t  t h a t  goes t o  e v a c a u a t i o n  o r  non- 

e v a c u a t i o n ,  and I t h i n k  t h a t  i s  a n o t h e r  one o f  t h e i r  judgments.  
e 

CHAIIIYAN WILSON : I f  you have t o  p u l l  t h e  w a t e r  down. 

MR. AANODT : I f  we a d d r e s s  t h e  problem now i t  might  be h e l p f u l .  

DR.  VON LOSSBERG: You have t o  move peop le  o r  w a t e r  and we have 

d e c i z e d  t o  move peop le .  W e ' l l  l e a v e  t h e  mechanics up t o  t h e  e x p e r t s  

who have done i t  b e f o r e .  

MR. KILLER: I t h i n k  t h e  q u e s t i o n  t h a t  I would a s k  you i s ,  

whe ther  by r e d u c i n g  t h e  head,  d o  we reduce  any f a i l u r e  on t h e  p a r t  

o f  t h e  dam? 

CHAIRMAN WILSON : You r e d u c e  t h e  consequences .  

DR. SEEDS: I would l i k e  t o  s e e  e i g h t  o r  t e n  f e e t  below t h e  

c r e s t - ( T h e  r e p o r t e r  was u n a b l e  t o  h e a r  t h e  speaker . )  

DR. THOMPSON : Would i t  s t i l l  over f low?  

DR. SEEDS: It migh t  slump t o  f i v e  f e e t  and t h e n  it would 

have t o  slump e i g h t  f e e t  t h e n  t o  go over  t h e  t o p ,  and I t h i n k  t h a t  i s  

v e r y  u n l i k e l y ,  a l s o .  The chances  of c r a c k i n g  a r e  f a r  g r e a t e r  t h a n  ever  

s lumping.  And t h e  chances  of s e a l i n g  a  c r a c k  a r e  f a r  e a s i e r  t o  s t o p  i t  

t h a n  t h e  s lumping.  

:.lIi. AAMODT : There  might be  a n o t h e r  p o i n t  h e r e ,  I g a t h e r  t h a t  

a f t e r  t h e  e x p e r i e n c e  o f  t h e  s h o t  i t  w i l l  n o t  p r e s e n t  it f r o n  r i s i n g  i f  



t h e  f o r c e  were a  l i t t l e  h i g h e r  t h a n ,  s a y ,  t w i c e  a s  h i g h  o r  something 

l i k e  t h a t .  

D R .  THOPPSON: I t h i n k  you w i l l  f i n d  o u t  t h a t  a t  l e a s t  you have 

t h e  guidance from t h e  f i r s t  one.  

1.m. AANODT: We d o n ' t  because  y o u ' r e  t a l k i n g  abou t  a  s i x - f o o t  

t o p p i c g .  

DR. W Y :  No. 

CHAIRiVAY WILSON : No. 

MR. AAMODT : I t ' s  n o t  a c a s e  o f  f a i l u r e  o f  t h a t  s o r t  because  of 

t h e  change due t o  t h e  shock?  

C'HAIRMAN WILSON : Oh, no. L e t ' s  be h o n e s t .  I mean, I d o n ' t  

t h i n k  any o f  u s  t h i n k s  t h a t  a n y t h i n g  i s  go ing  t o  happen t o  t h e  dam. I 

don ' t  even a n t i c i p a t e  any c r a c k i n g .  I f  I were  downstream from t h e  dam 

I would e v a c u a t e  myself  v o l u n t a r i l y .  

DIi. MAXEY: I t h i n k  t h a t  w e ' r e  back t o  our  o r i g i n a l  s u g g e s t i o n  
/ 

t h a t  some e v a c u a t i o n  shou ld  t a k e  p l a c e .  

DR.  JACOBSEN: I t ' s  a q u e s t i o n  of how much. 

DR. MfLXEY: That  i s  r e a l l y  i n  t h e  judgment o f  t h e  AEC. It i s  

n o t  w i t h i n  t h e  judgment o f  t h e  S a f e t y  P a n e l ,  we've made t h e  recommendation. 

CHAIRMAN WILSON: Well we have t o  g i v e  some-- 

DR. THOMPSON : Wel l ,  we have p r e t t y  much d e c i d e d  ti.dt i t  i s  

n o t  g o i n g  t o  b e - - I  t h i n k  everyone  i s  convinced t h a t  i t  i s  n o t  something 

t h a t  i s  g o i n g  t o  d r a i n  t h e  r e s e r v o i r  i n  20 minu tes ,  s o  t h i s  i s  one move. 

We c o u l d  p o s s i b l y  s e t  t h e  o t h e r  l i m i t  on t h i s  t h i n g  t o  g i v e  you some 

b a s i s  f o r  d e c i d i n g  how much e v a c u a t i o n  i s  i n  l i n e .  

CHAIRW WILSON: W e l l ,  I d o n ' t  t h i n k  w e ' r e  g o i q .  t o  ga in  
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a n y t h i n g  more,  u n l e s s  someone e l s e  h a s  some comments. 

DR. BANISTER: I was j u s t  go ing  t o  a s k  i f  we assume t h a t  

i t  t o o k  s i x  hours--do t h e y  make any c a l c u l a t i o n s  of what t h e  a r e a  

i n v o l v e d  would be?  

MR. LEE: I t h i n k  whzt you do i n  t h a t  c a s e  i s  you c o n s i d e r  

a  widen ing  r i f t ,  i t ' s  more o r  l e s s  of  a  c o n s t a n t  f low,  b u t  i t  i s  sp read  

otit over  a  s i x - h o u r  p e r i o d .  You ' re  n o t  t a l k i n g  a b o u t  h i g h  v e 1 o c i . t ~  o r  

h i g h  r a t e - - y o u ' r e  t a l k i n g  a b o u t  q u i t e  a  b i t  of a r e a .  

CZIAIRXL~N WILSON: Are t h e r e  any comments t h a t  you gentlemen 

would c a r e  t o  make? 

MR. KUIPER: I t h i n k  i t ' s  a  d e c i s i o n  t h a t  t h e  ~ t o m i c  Energy 

Commission h a s  t o  m a k e - - i t ' s  a  gamble, and I t h i n k  you c e r t a i n l y  t a k e  

t h e  s a f e  way o u t  and I t h i n k  i f  you d r a i n  w a t e r  o u t  o f  t h e  r e s e r v o i r  

you know t h a t  you would have t h a t  expense  i f  i t  i n c r e a s e d  t h e  f a c t o r  

o f  s a f e t y  enough t o  make it w o r t h w h i l e  I t h i n k  t h a t ' s  a p o i n t  you have 

t o  c o n s i d e r .  

MR. ROUSE : They would have t o  pay f o r  c r o p s ,  t o o .  

MR. KLTIPER: Oh, y e s ,  you would have t o  pay t h e  damages on 

t h e  c r o p s  t h a t  would s u f f e r  a s  a r e s u i t  of  b e i n g  d e n i e d  t h a t  w a t e r .  

On t h e  o t h e r  hand,  i f  you want  t o  gamble, Las  Vegas i s  t h e  p l a c e  t o  

d o  i t .  J u s t  d o n ' t  t a k e  any w a t e r  o u t  and t a k e  t h e  whole gamble. I 

t h i n k  t h a t  i s  a  d e c i s i o n  t h a t  t h e  Atomic Energy Commission h a s  t o  make 

and I d o n ' t  t h i n k  t h e  S t a t e  c a n  make t h a t  d e c i s i o n .  

MIi. MILLER: I n  r e s p e c t  to t h e  involvement  o f  c r o p s ,  i n  making 

some assumpt ion  and i n  your  knowledge o f  t h e  g e n e r a l  a r e a ,  I ' m  c e r t a i n l y  

n o t  g o i n g  t o  h o l d  you t o  any number, b u t  assuming t h a t  t h e y  d i d  d e c i d e  t o  



d r o p  t h e  r e s e r v o i r ,  s a y ,  some f i v e  f e e t ,  I t h i n k  t h a t ' s  a b o u t  1 ,200  

a c r e  f e e t  o f  w a t e r ?  

CHAILUIEIN WILSON: T h i s  i s  a  r e q u i r e m e n t - - t h i s  i s  a  r e q u i r e m e n t  

now t h a t  w e ' r e  g o i n g  t o  a s k  f o r .  

DR. MAXEY: W e l l ,  we have  g o t  a  c o u p l e  a l t e r n a t i v e s .  

CH.4IRMA.V WILSON : An a d d i t i o n a l  f i v e  o r  t e n  f e e t .  

NR. MILLER: Tha t  i s  a  l o t  o f  w a t e r ,  I ' m  a f r a i d .  

MR. K?JIPER: --you would be  t a l k i n g  a b o u t  400 a c r e  c rops - -  

and t h a t  i s  c a t t l e  c o u n t r y ,  and t h a t  i s  $75 a a c r e ,  and e q u a t e  t h a t  

t o  t h e  a c r e  f e e t .  

DR. THOMPSON: T h i s  i s  t h e  amount w e ' r e  g o i n g  t o  do  anyway 

i n  a c c o r d a n c e  w i t h  o u r  t h i n k i n g  t o  b r i n g  i t  down below normal c r a c k i n g .  

CWILNAN WILSON: Yes. 

DR.  THOWSON: I b e l i e v e  t h a t  u s i n g  t h i s  approach  t h a t  you cou ld  

come up w i t h  a p p r o x i m a t e l y  what it i s  g o i n g  t o  c o s t  you f o r  a n y t h i n g  below 

t h i s  and i f  t h e r e  i s  no  d a n g e r  by d r o p p i n g  i t  down by v a r i o u s  i n c r e m e n t s  

below t h i s  t e n - f o o t  l eve l - -p resumably  we d o n ' t  g e t  any insurance--any 

added i n s u r a n c e .  

CHAIILw WILSON: Yes we do.  

DR THOMPSON : W e l l ,  what  i s  t h e  added i n s u r a n c e ?  

DR. MAXEY: Wel l ,  you have  reduced  t h e  e s t i m a t e d  4 ,800  a c r e  

. f e e t ,  s o  y o u ' r e  s t a r t i n g  o u t  w i t h  4 ,800 a c r e  f e e t  and d r o p p i n g  o u t  

a n o t h e r  20 t h e r e  a f t e r .  I f  you r e d u c e  i t  a n o t h e r  1 ,200 ,  y q u ' r e  down 

t o  36 and p r e t t y  soon  y o u ' r e  g e t t i n g  down t o  a n  inc rement  t h a t  w i l l  

n o t  c a u s e  a  f l o o d  a t  a l l .  

DR. SEEDS: Another  p o i n t  i s  t h a t  w e ' r e  s p e c u l a t i n g  t h a t  t h e  
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h e i g h t  of t h e  dam, s o  s u r e l y  i f  i t  was abou t  15 f e e t  below t h e  c r e s t  

t h e r e  i s  an  ex t remely  u n l i k e l i h o o d  t h a t  i t  would r e a c h  t h e  dam. 

DR. IlAXEY: Even i f  t h e  dam slumps t h e  manner i n  which t h e  

w a t e r  would be r e l e a s e d  and t h e  q u a n t i t y  of t h e  w a t e r  i s  reduced t o  

a  p o i n t  where  I would be w i l l i n g  t o  say  t h e r e  i s  no r i s k .  

DR. SHERARD: I f  t h e  w a t e r  goes down 15 f e e t  I t h i n k  t h e  r i s k  

i s  s o  s m a l l  t h a t  i t  would be comparable t o  t h e  r i s k  t h a c  you a r e  t a k i n g  

s h o o t i n g  up o u t  o f  t h e  ground. 

(Due t o  t h e  m u l t i p l i c i t y  o f  v o i c e s  t h e  r e p o r t e r  was unab le  

t o  h e a r  o r  unders tand  t h e  s p e a k e r s  .) 

DR. SEEDS: You can  g e t  t o  t e n  f e e t  o f  f r e e b o a r d  w i t h o u t  any 

c o m p l i c a t i o n s .  

DR. MAXEY: T h i s  i s  p r e t t y  much a  l i n e a r  r e l a t i o n s h i p ,  i s n ' t  

i t ,  a s  f a r  a s  t h e  head on t h e  dam--five f e e t  e q u a l s  abou t  1 ,200 a c r e a  

f e e t  a t  t h i s  l e v e l - - i t ' s  l i n e a r  p r e t t y  much? 

2 X .  PADDOCK: I t ' s  900 a c r e  f e e t  on t h e  n e x t  2 ,100 a c r e  f e e t .  

MR. CONWELL: Now, t h i s  w a t e r  t h a t  would normal ly  be d i v e r t e d  

i n  from E a s t  R i f l e  Creek i s  p a r t  of t h e  p r o p r i e t a r y  r i g h t s  which would 

be  f o r g i v e n .  

DR. JACOBSEN: The q u e s t i o n  i s  t h a t  we f e e l  o r  i t  h a s  been 

e s t a b l i s h e d  by P r o f e s s o r  Seeds t h a t  even i f  t h e  l i m i t  i s  reduced t o  t h e  

t e n  f e e t  below t h e  c r e s t  t h e r e  s t i l l  i s  a  p o s s i b i l i t y ,  a l t h o u g h  a  v e r y  

remote one t h a t  something will happen, t h e r e f o r e ,  e v a c u a t i o n  must be 

r e s o r t e d  t o .  Now, if by go ing  down a n o t h e r  t e n  f e e t  o r  by 15 f e e t ,  

would you s t i l l  have t h e  same a t t i t u d e  t h a t  you should e v a c u a t e ?  I ' m  

t r y i n g  t o  d o  some h o r s e  t r a d i n g  w i t h  you now. 



DR. SEEDS : You s e e ,  I ' m  p r e j u d i c e d  i n  advance because  I 

t h i n k  t h a t  i t ' s  much e a s i e r  t o  e v a c u a t e  t h e  peop le  t h a n  t o  g e t  t h e  

l a s t  f i v e  f e e t  o f  w a t e r  l e v e l  lowered.  A f t e r  you go t o  t e n  f e e t  

f r e e b o a r d  a t  t h a t  s t a g e  t h e y ' v e  g o t  a  s l a c k  drawing i n  t h e  r i v e r - -  

t h e r e ' s  no one o b j e c t i n g  t o  e v a c u a t i n g  r i g h t  now. I j u s t  t h i n k  t h a t  

i t  would be f a r  e a s i e r  t o  e v a c u a t e  t e n  f a m i l i e s  t h a n  t o  t r y  t o  lower 

i t  below t h e  w a t e r  l e v e l  below t e n  f e e t .  I d o n ' t  f e e l  i t ' s  go ing  t o  

go anyway. I mean, a l l  w e ' r e  do ing  i s  t a l k i n g  s a f e t y  p r e c a u t i o n s .  

What I would say  t h e r e  i s - - I  have faced  t h i s  q u e s t i o n  many t imes  and 

S t a n l e y  h a s  f a c e d  t h e  q u e s t i o n  a  number of  t i m e s ,  and I a s k  t h i s ;  

what  i f  we were  t h e  p e o p l e  who were  t h e r e ,  would we be  w i l l i n g  t o  s t a y  

t h e r e  a n d ,  i f  I were  t h e r e  my own judgment would say  t h a t  I would be 

b e t t e r  o f f  t o  go somewhere e l s e .  I f  I c a n ' t  conv ince  myself  t o  s t a y  

t h e r e ,  why shou ld  I c o n v i n c e  somebody e l s e  t o  s t a y  t h e r e .  

CHAIFWA N WILSON : I have n o  h e s i t a t i o n  a t  a l l  of s t a y i n g  w i t h i n  

f i v e  k i l o m e t e r s  o f  ground z e r o .  

DR. MAXEY: What i f  t h e  Board,  S t a n l e y ,  would word i t s  recom- 

mendat ion i n  t h e  t e r m s  of  a l t e r n a t i v e s ?  

CHAIRMAN WILSON: Yes, I t h i n k  we can  d o  t h i s .  

DR. MAXEY: Then i t  i s  r e a l l y  n o t  our  d e c i s i o n ,  a l l  we a r e  

d o i n g  i s  d e f i n i n g  s a f e t y .  So we say  e v a c u a t e  12 peop le  o r  e v a c u a t e  

a n o t h e r  f i v e  f e e t  of  w a t e r  o r  wha tever  t h e  numbers a r e .  Here a r e  two 

s i t u a t i o n s  which  d e m o n s t r a t e  s a f e t y  . 
MR. CONWELL: T h i s  i s  12  f a m i l y  u n i t s ,  n o t  12  peop le .  

DR. MAXEY: Wel l  wha tever  i t  i s ,  12 d o m i c i l e s .  

CXAIRMAN WILSON: Yes,  I t h i n k  we c a n  d o  t h a t .  

DII. MAXEY: 

o ' c l o c k  t o n i g h t .  

Tha t  w i l l  p r e c l u d e  our  b e i n g  h e r e  u n t i l  8:00 



DR. JACOBSEN: If i t ' s  lowered a t  15 f e e t  you and your 

f a m i l y  would s t a y ?  

D R . TE-IOMPS ON : I w o u l d n ' t .  

DR. SEEDS : I w o u l d n ' t  s t a y  anyway. 

>3. KLLLER: Tha t  makes a  f a i r l y  e a s y  d e c i s i o n  f o r  u s - - i n  

t h e  a l t e r n a t i v e .  Tha t  d e c i s i o n  comes o u t  v e r y  e a s i l y .  

MR. AAMODT: There  i s  a  t ime  i n  t h e  y e a r  though when t h a t  dam 

i s  e s s e n t i a l l y  empty. 

CMIRMAN WILSON : That  i s  one o f  t h e  a l t e r n a t i v e s .  

DR.  NAXEY: Tha t  j u s t  f o l l o w s .  

CHAIRMAN WILSON : The o n l y  r e a s o n  f o r  lower ing  i t  down t o  

t e n  f e e t  i s  t h a t  I t h i n k  we c a n  g e t ,  w i t h o u t  a  f o u n d a t i o n  f a i l u r e ,  

c r a c k s  t h a t  may s t a n d  w i t h i n  t e n  f e e t .  I f  w a t e r  goes  th rough  t h o s e  

c r a c k s  i t  w i l l  s t a r t  w i t h i n  t h e  downstream s l o p e ,  b u t  we have enough 

t i m e  w i t h  t h e  w a t e r  down t e n  f e e t  t o  t a k e  c a r e  o f  t h o s e  c r a c k s ,  t o  

r e p a i r  them and t h e n  we d o n ' t  have a  c a t a s t r o p h y .  Bu t ,  i f  we have a 

f o u n d a t i o n  f a i l u r e  t h e n  I would r a i s e  t h a t  l i m i t  t o  15 f e e t .  And t h i s  

I c a n n o t  a c c e p t  t h e  p o s s i b i l i t y  o f  a  f o u n d a t i o n  f a i l u r e .  

DR. JACOBSEN: You b a s e  t h a t  on pure  exper ience--you have t i m e  

t o  p r e p a r e ?  

CHAIRMAN WILSON : Yes,  oh  y e s ,  I know t h i s .  

DR. MAXEY: I t h i n k  you cou ld  s h o v e l  i t  i n ,  d o n ' t  you? 

The c r a c k s  I have s e e n  i n  dams have n o t  been i m p r e s s i v e  I a s s u r e  you,  

and w i t h  much g r e a t e r  e n e r g y .  The P r o e s s e r  Dam I t h i n k  i s  an  e x c e l l e n t  

example ,  and I d o n ' t  g i v e  a  damn who b u i l t  i t ,  and t h e y  were  n o t  

e x c e s s i v e .  A layman w a l k i n g  a c r o s s  t h a t  dam would p robab ly  have t o  

have i t  p o i n t e d  o u t  t o  him where t h e  c r a c k s  were .  



CHAIWAN WILSON : I f  we have a f o u n d a t i o n  problem t h e  c r a c k s  

would be  d e e p e r .  

9 R .  SEEDS: The c r a c k s  a t  P r o e s s e r  d i d  n o t  look  e x c e s s i v e  

because  t h e r e  i s  no w a t e r - - t h e r e  i s  no w a t e r  t o  go th rough  them, and 

i f  t h e r e  had been w a t e r  i t  might  have been d i f f e r e n t .  

XR. MILLER: May I a s k  one q u e s t i o n ?  With r e s p e c t  t o  one o f  

your  a l t e r n a t i v e s ,  if t h e  dam were e s s e n t i a l l y  empty i n  August o r  

September ,  t h a t  k ind  of t i m e  f rame,  what i s  t h e  p o s s i b i l i t y  of damage 

t o  t h e  f o u n d a t i o n  up under  t h o s e - -  

CZIAIRYAN WILSON: --none o r  abou t  t h e  same--exact ly  t h e  same. 

Whether o r  n o t  i t  i s  t h e  d r y  season  o f  t h e  y e a r  h a s  n o t h i n g  t o  do w i t h  

t h e  f o u n d a t i o n  f a i l u r e .  

(Due t o  t h e  m u l t i p l i c i t y  of v o i c e s  t h e  r e p o r t e r  was unab le  

t o  h e a r  o r  u n d e r s t a n d  t h e  s p e a k e r s . )  

DR.  SEEDS : I f  y o u ' r e  t a l k i n g  abou t  a  downstream s l o p e  

f a i l u r e  I d o n ' t  t h i n k  i t  would make any change i n  t h e  p o s s i b i l i t y - -  

it would e f f e c t  t h e  p o s s i b i l i t y  of an ups t ream s l o p e .  

DR. SHERARD: I t ' s  j u s t  as l i k e l y  t h a t  t h e  whole s e c t i o n  o f  

t h e  c e n t e r  p o r t i o n  o f  t h e  dam c o u l d  move. 

CHAIRMLY WILSON: But  n o t  t h a t  much. Yes, t h e  whole s e c t i o n .  

DR. SHERARD: The o n l y  t h i n g  we have a t  a l l  i s  t h e  S h e f f i e l d  

D a m  and t h e  whole t h i n g  went down. 

DR. SEEDS : I n  o r d e r  t o  pu t  t h i s  whole t h i n g  i n  p e r s p e c t i v e ,  

it might  h e l p  t o  say  w i t h i n  t e n  m i l e s  of t h e  San Andreas F a u l t  i.n 

C a l i f o r n i a  t h e r e  were  p e r h a p s  40 o r  50 dams t h a t  a r e  h i g h e r  t h a n  t h i s  

one ,  t h a t  a r e  no  s a f e r  t h a n  t h i s  one,  and t h e r e  a r e  peop le  l i v i n g  r i g h t  

downstream, and th.ese dams have e i t h e r  gone th rough  o r  t h e y ' r e  s u r e l y  
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1-69 g o i n g  t o  go,  and nobody i s  jumping up and down a b o u t  i t .  I am j u s t  

l o o k i n g  a t  one p h o t o  of  S a n A n d r e a s r i g h t  now, i t ' s  abou t  120 f e e t  h igh  

and a  two t o  one .downs t ream s l o p e .  The homogenous dam o f  c l a y ,  s u r e l y  

no s a f e r  t h a n  t h i s  one ,  much h i g h e r ,  and s i x  m i l e s  from San J o s e  F a l l s .  

CKaIRX4N WILSON: - -he re  we have a  man-made s h o t ,  a  known 

s t r u c t u r e  w i t h  known problems and t h i s  i s  d i f f e r e n t .  

DR. SEEDS: With a n  e a r t h q u a k e ,  no one c a u s e s  i t .  

DR. MAXEY: I t h i n k  i t ' s  q u i t e  i m p o r t a n t  t o  p u t  your t h i n k i n g  

i n  t h e  c o n t e x t  o f  t h e  . T h i s  i s  a n  e x t r e m e l y  d i f f i c u l t  

t h i n g  f o r  us t o  g e t  o v e r  t o  M r .  A u s t r a l  O i l  o r  even e x p e r t s .  It i s  a  

v e r y  d i f f e r e n t  c o n t e x t  and t h e  danger  t h e  peop le  l i v e  i n  a l l  t h e  t i m e .  

I t ' s  y o u r  f a u l t  i f  you s t e p  o f f  a c u r b  and g e t  h i t  by  a  c a r ,  b u t  w e ' r e  

p u t  i n  t h e  p o s i t i o n  o f  s a y i n g  t h i s  w i l l  n o t  happen,  and t h a t  i s  a  v e r y  

d i f f e r e n t  t h i n g .  

DR. SHERARD: C o u l d n ' t  i t  be s a i d  t h e n  t h a t  we do  n o t  know what 

t h i s  r i s k  i s ?  

CHAIRNAN WILSON: No, we know t h e  r i s k s .  

DR SHERARD: We d o n ' t  know t h e  l i k e l i h o o d .  

DR. VON LOSSBERG: S i n c e  we d o n ' t  know we have to t a k e  

p r e c a u t i o n s .  

DR. SHERARD: Tha t  i s  t o  s a y  t h a t  we d o n ' t  know whether  i t ' s  

one  i n  a hundred o r  one i n  t e n  thousand.  

DR. VON LOSSBERG: We d o n ' t  have t h e  r i g h t  t o  j e o p a r d i z e  t h e  

l i v e s .  

DR. MAXEY: I f  you s t a r t  w i t h  t h e  o u t s i d e  l i m i t a t i o n s  and 

empty t h e  r e s e r v o i r ,  f o r  example,  we know what t h e  r i s k  i s .  A l l  r 

now, how f a r  away f rom t h a t  l i m i t a t i o n  can we g e t ?  We have s a i d  



e v a c u a t i n g  12 d o m i c i l e s  and keeping a  t e n - f o o t  f r e e b o a r d ,  we have 

e s s e n t i a l l y  t h e  same r i s k  a s  f a r  a s  human l i f e  i s  concerned,  w e ' r e  

n o t  t a l k i n g  a b o u t  p r o p e r t y  damage, which 'would worry me much more 

If I were  an  e n g i n e e r .  I t h i n k  i f  you go th rough  t h i s  k ind  of a 

p r o c e s s  you come t o  t h e s e  two a l t e r n a t i v e s  and  I t h i n k  one i s  a s  good 

a s  t h e  o t h e r  and it i s  r e a l l y  up t o  t h e  Commission o r  t o  t h e  O i l  

Company o r  them combined, t o  make t h e i r  d e c i s i o n s  on how t h e y  want 

t o  go. And I d o n ' t  t h i n k  t h a t  w e ' r e  t a k i n g  any r i s k  on our  s h o u l d e r s  

a t  a l l .  I t h i n k  we have s e t  t h e  c o n d i t i o n s  and we a l l  f i r m l y  b e l i e v e  

i t .  I dor , ' t  know why w e ' r e  s i t t i n g  h e r e  t a l k i n g  abou t  i t .  

CHAIRXAN WILSON : Wel l ,  t h e r e  a r e  peop le  and t h e r e  i s  money 

i n v o l v e d ,  b u t  I d o n ' t  t h i n k  t h a t  anything f u r t h e r  w i l l  be gained by 

f u r t h e r  d i s c u s s i o n ,  I t h i n k  we have reached  t h e  p o i n t  where we w i l l  

have t o  s a y  what we b e l i e v e .  

DR. JACOBSEN : Wel l ,  l e t ' s  g e t  down t o  t h e  b u s i n e s s  of w r i t i n g  

our  r e p o r t .  

DR. VON LOSSBERG: I t h i n k  we ought  t o  a s k  Sam a c o u p l e  o f  

q u e s t i o n s .  

DR. MAXEY: Sam West? 

MR. KINNAMAN: He i s  n o t  h e r e ,  would you l i k e  him brought  

f o r t h ?  

DR. VON LOSSBERG: Yes, I would l i k e  t o  a s k  him a  coup le  o f  

q u e s t i o n s  a b o u t  t h e  w a t e r  c o n d i t i o n .  

MR. FRANK: Can I a s k  a  q u e s t i o n ?  What I unders tood e a r l i e r  

t h a t  i f  c h i s  w a t e r  was lowered down t o  an  a d d i t i o n a l  f i v e  f e e t  t h a t  t h i s  

cou ld  be r e p l a c e d  and t h i s  i s  n o t  t h e  t ime  of y e a r  t h a t  w e ' r e  t a l k i n g  

a b o u t  c o s t  i n v o l v e d  and t h e  l o s s  o f  w a t e r  o r  t h e  removal o f  w a t e r  because  



t h e  rep lacement  would come down from Crawford Creek ,  i s  t h i s  t r u e ?  

CTX!iIwAN WILSON: Up t o  f i v e  f e e t  i s  my u n d e r s t a n d i n g .  

MR. FRANK: It was e a r l i e r  mentioned t h a t  t h i s  would be 

c o n s i d e r a b l e  c o s t  f o r  removing t h i s  1 ,200  a c r e  f e e t ,  how do  we c l a r i f y  

t h a t  p o i n t ?  

DR. W E Y :  I t h i n k  Fred h a s  t h e  answers  f o r  you on a  p i e c e  

o f  paper  h e r e .  

MR. KUIPER: I t h i n k  t h i s  cha rge  o f  w a t e r  could  be  exp lo red  

v e r y  e a s i l y ,  i t  w o u l d n ' t  be  t o o  d i f f i c u l t  t o  have  t h e  D i v i s i o n  E n g i n e e r  

g ive  char t o  u s ,  v c r y  q u i c k l y .  

CHAIRMAN WILSON: But t h i s  i s  n o t  a  q u e s t i o n  t h a t  we can  

NR. IaIPER: I f  you have a p l a n ,  l e t  u s  t a k e  i t  back w i t h  us  

and we c a n  t e l l  you v e r y  q u i c k l y ,  I r e a l i z e  t h a t  i t  i s  n o t  your  q u e s t i o n ,  

b u t  i t  may have some b e a r i n g  on t h e  AEC, on which a l t e r n a t i v e  you choose .  

MR.MILLER: I t h i n k t h a t i s  a p r e t t y  g o o d q u e s t i o n .  I n s i t t i n g  

h e r e  d o i n g  a r i t h m e t i c  I'm g e t t i n g  p r e t t y  c l o s e  t o  t h e  same k ind  of  number 

f o r  t h e  a l t e r n a t i v e s .  

m. KUIPER: Wel l ,  when y o u ' r e  t a l k i n g  a b o u t  12 a c r e  f e e t  i n  

some a r e a s  y o u ' r e  t a l k i n g  somewhere i n  t h e  neighborhood o f  $30,000 and 

i f  t h i s  removes a l o t  of r i s k ,  t h a t  i s  f o r  t h e  Atomic Energy Commission 

t o  d e c i d e .  

CHAIRMAN WILSON : Well t h e  f i r s t  f i v e  f e e t  h a s  t o  be removed. 

MR. KUIPER: I f  you cou ld  g e t  t h e  w a t e r  by exchange.  

CHAIRMAN WILSON : A p p a r e n t l y  you can  f o r  t h e  f i r s t  f i v e  f e e t ,  

tk second f i v e  f e e t  i s  t h e  problem-- the  second f i v e  f e e t  i s  t h e  one you 

have t o  t h i n k  o f  t h e  d o l l a r s  and c e n t s  on. 



El. KUIPER: Can t h e  Bureau a c t u a l l y  r e l e a s e  1 ,200 a c r e  f e e t  

o f  w a t e r ,  t h e  w a t e r  w e ' l l  s a y  normal ly  s t o r e d  i n  R i f l e  Gap? 

MR. COLWLL: I n  t h e  normal drawdown t h a t  they  a n t i c i p a t e  i n  

R i f l e  Gap, s t a r t i n g  now, between now and May 22nd, would amount t o  

1 , 2 0 0  a c r e  f e e t ,  and a t  t h e  same t ime  t h e y  would n o t  r e v e r t  any w a t e r  

f rom E a s t  R i f l e  Creek  i n t o  Harvey Gap, b u t  c o n t i n u e  t o  dump t h a t  i n t o  

t h e  R i f l e  Gap Dam, and t h e  p r o p r i e t a r y  r i g h t s  t h e r e  were something l i k e  

4 ,500  a c r e  f e e t - - t h e s e  a r e  e s t i m a t e d  numbers. And i f  t h e y  d i d  t h a t  t h e y  

cou ld  s t i l l  r e c o v e r  t h e i r  f u l l  c a p a c i t y  from E a s t  R i f l e  Creek a f t e r  t h e  

s h o t  and come o u t  a l l  r i g h t  a t  t h e  end o f  t h e  season .  For  t h e s e  k i n d s  

o f  numbers--now o v e r  and above t h a t ,  I have no g u i d e l i n e s  t o  go on,  

e x c e p t  t h a t  t h i s  would be  a m a t t e r  of l o o k i n g  i n t o  a n o t h e r  a r e a  and 

l o o k i n g  i n t o  t h e  problem. 

MR. KUIPER: I f  t h e s e  a r e  t h e  o n l y  two w a t e r  r i g h t s  invo lved  i t  

would be  v e r y  s imple--  

NR. CONWELL: W e l l ,  a c c o r d i n g  t o  t h e  way I ' v e  r e a d , o n  t h e  

o r i g i n a l  S i l t  o p e r a t i o n  p l a n ,  t h e r e  may b e  a way of r e h a b i l i t a t i n g  

damaged c a n a l s ,  Harvey Gap and R i f l e  Gap, whereby w a t e r  seepage cou ld  

b e  made. There  a r e  s e v e r a l  abandoned c a n a l s  i n  t h e r e ,  some of  which 

t h e y  t a l k e d  abou t  r e h a b i l i t a t i n g  and t h e y  a r e  such  an i n t r i c a t e  network,  

b u t  t h i s  i s  a  p o s s i b i l i t y - -  

DR. MAXEY: What k i n d  of e f f e c t  might  t h i s  have on downstream? 

I s  t h e r e  a  c o m p l i c a t i o n  t h e r e ?  They ' re  depending  on r e t u r n  f low i n  a  

s e t  p a t t e r n  t h a t  i s  g o i n g  t o  b e  i n t e r r u p t e d  h e r e .  I j u s t  wonder, i t  

g e t s  p r e t t y  c o m p l i c a t e d .  

Is t h e r e  any  d i sagreement  o r  i s  t h e r e  a n y t h i n g  t h a t  anybody 

wants  t o  add on t h e s e  f o u r  p o i n t s  t h a t  t h e  P a n e l  has  made? I t h i n k  i t  



i s  important  t h a t  we reach  consensus--we l i k e  t o  have consensus wi th  

t h e  working people t h a t  a r e  involved i f  we can ge t  i t .  

DR. SHERARD: Do I understand t h a t  one of t he  a l t e r n a t i v s s  

would be t o  p u l l  it down t o  15 f e e t  of f reeboard a t  t he  time of  sho t  

and no t  evacuate  ? 

DR. TYOXPSON : I s  t h a t  a  f a i r  statement--would you say t h a t ?  

DR. SHERARD: Tha t ' s  c o r r e c t  i n s o f a r  a s  t h e  conversa t ion  t h a t  

has been had i n  t he  l a s t  30 minutes or  so .  

CFA1R-YP.X WILSON: j u s t  a  few very  c a r e f u l  observa t ions .  The 

means of evacuat ion  a r e  a v a i l a b l e ,  bu t  I d o n ' t  t h i n k  you w i l l  evacuate--  

t h i s  i s  t he  d i f f e r e n c e .  

DR. SEEDS: I f  you have 15 f e e t  of f reeboard you have t ime t o  do 

t h i n g s  and t ime t o  evacuate .  

CEJAIRMAN WILSON : You have time a v a i l a b l e  t o  g e t  people out .  

DR. MAXEY: And you might have t o  pay f o r  900 a c r e  f e e t  o f  water .  

CHAIRMAN WILSON : Well t he  Board i s  charged w i t h  t h e  r e s p o n s i b i l i t y  

of g e t t i n g  a  r e p o r t  ou t  b e f o r e  5:00 o ' c lock .  

( A t  t h i s  time t h e  meeting was adjourned s o  t h a t  t he  Execut ive 

Committee could p repa re  t h e i r  r epo r t . )  
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